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BLA #96-1433
NEUMEGA® OPRELVEKIN (RHIL- 1 1)

I. INTRODUCTION

QENERAL

INTERLEUKIN ELEVEN (IL- I1) IS A PLEIOTROPIC CYTOKINE PRODUCED IN BONE MARROW STROMAL:
CELLS. IT IS A MEMBER OF A SUPER-FAMILY OF HUMAN GROWTH FACTORS WHICH INCLUDES HUMAN
GROWTH HORMONE, GRANULOCYTE COLONY-STIMULATING FACTOR (G-CSF), AND INTERLEUKIN SIX.
Awvone THE ACTIVITIES OF RHIL-1 1 ARE THE [|] STIMULATION OF PROLIFERATION OF HEMATOPOIETIC
STEM CELLS AND MEGAKARYOCYTE PROGENITOR CELLS AND [2} THE INDUCTION OF MEGAKARYOCME
MATURATION. /N VITRO STUDIES HAVE SHOWN SYNERGISM WITH INTERLEUKIN THREE, STEM CELL
FACTOR, AND FLT3 LIGAND. AnimaL STUDIES SHOWED THAT THE PREDOMINANT HEMATOPOIETIC
ACTIVITY OF RHIL-Il WAS THE STIMULATION OF MEGAKARYOCYTOPOIESIS, WI-I-H A RESULTANT INCREASE
IN PERIPHERAL PLATELET COUNTS. ANEMIA WAS OBSERVED IN ALL SPECIES STUDIED. RH“_' I I ALSO
INDUCED ACUTE-PHASE PROTEINS AND ACTIVATED OSTEOCLASTS TO STIMULATE THE RELEASE OF CA++.
RHIL- 1 | HAS BEEN ASSIGNED THE DESIGNATED NAME OPRELVEKIN BY 'USAN.NEUMEGAQISGENETIC
|NSTITUTE'S TRADE NAME FOR OPRELVEKIN. THE CHRONOLOGY LEADING TOo THE sSUB MISSION OF THIS

BioLocic License APPLICATION(BLA) s SUMMARIZED BELOW.

TABLE N2 .curonolosy ror BLA #96-14 33

l DATE I ACTIVITY

AUGUST 1992 PRE-IND MEETING

SEPTEMBER | 992 BB-IND 4751 SusMITTED

NOVEMBER | 992 CLINICAL TRIALS INITIATED
| AucusT | 995 | END-OF-PHASE 2 MEETING
I AucusT 1996 | PRE-BLA MEETING
| DecevmBeEr 1996 | BLA 96-1433 SUBMITTED

ProproseD INDICATION

"NEUMEGAQIS INDICATED FOR THE PREVENTION OF CHEMOTHERAPY-INDUCED THROMBOCYTOPENIA AND
THE REDUCTION OF THE NEED FOR PLATELET TRANSFUSIONS IN PATIENTS WITH NON-MYELOID

MALIGNANCIES.

CurinicalL DEVELOPMENT PROGRAM

THE cLINICAL DEVELOPMENT PLAN FOR NEUMEGA® HAS BEEN weLL PLANNED AND ofF HicH QUALITY.
To paTe, OVER 300 PATIENTS AND 72 NORMAL VOLUNTEERS HAVE RECEIVED NEUMEGA®. MosT oF
THE TRIALS HAVE BEEN RANDOMIZED AND PLACEBO-CONTROLLED. PHase | STUDIES HAVE BEEN
CONDUCTED IN BOTH ADULT PATIENTS RECEIVING MYELOSUPPRESSIVE CHEMOTHERAPY AND ALSO IN
ADULT PATIENTS RECEIVING MYELOABLATIVE CHEMOTHERAPY. A PHASE | TRIAL IN PEDIATRIC PATIENTS



RECEIVING MYELOSUPPRESSIVE CHEMOTHERAPY IS NEARING COMPLETION, AND A PHASE |/2 TRIAL OF
NEUMEGA® FoLLOWING PERIPHERAL BLOOD PROGENITOR CELL TRANSPLANTATION HAS JUST BEEN
INITIATED. RANDOMIZED, DOUBLE-BLIND, PLACEBO-CONTROLLED PHASE 2 TRIALS HAVE BEEN
COMPLETED IN THREE DIFFERENT CLINICAL SETTINGS: [ ] FOR THE PRIMARY PROPHYLAXIS OF SEVERE
CHEMOTHERAPY-INDUCED THROMBOCYTOPENIA (CIT) FOLLOWING MYELOSUPPRESSIVE CHEMOTHERAPY ;
[2] FOR THE SECONDARY PROPHYLAXIS OF CIT IN PATIENTS WHO HAD EXPERIENCED SEVERE CIT IN
A PREVIOUS CHEMOTHERAPY CYCLE; AND {3] TO ACCELERATE MARROW ENGRAFTMENT FOLLOWING
AUTOLOGOUS BONE MARROW TRANSPLANTATION (AUBMT). A RANDOMIZED, DOUBLE-BLIND, PLACEBO-
CONTROLLED PHASE 3 TRIAL OF NEUMEGA® FOR THE SECONDARY PROPHYLAXIS OF SEVERE CIT Is
CURRENTLY ONGOING, AS IS AN ACCOMPANYING OPEN-LABEL EXTENSION. IN ADDITION, TWO TRIALS IN
NORMAL SUBJECTS HMAVE STUDIED THE EFFECT OF NEUMEGA® ON BLOOD VOLUME, NA ¥ BALANCE, AND
HEMOGLOBIN CONCENTRATION. THE CLINICAL DEVELOPMENT PROGRAM IS SUMMARIZED BELOW.

TABLE N2 2—SuUMMARY oF THE CLINICAL TRIALS WITH NEUMEGA®

Sruoy STUDY CHARACTERISTICS DESCRIFTION

Ne N Ranpom- | DousLE- g*?:ov

1IZED BLINDED )

Co206 16 No No INITIAL PHASE | TRIAL (PATIENTS WITH BREAST CANCER)
Co301 2! No No PHASE 1/2 TRIAL AFTER AUBMT FOR BREAST CANCER
C9305 23 No No ONGOING PHASE /2 TRIAL N PEDIATRIC PATIENTS
co308 o3 YES YES PHASE 2 TRIAL IN PATIENTS WITH PRIOR SEVERE CIT
Co313 80 YeES YES PHASE 2 TRIAL AFTER AUBMT FOR BREAST CANCER
Co314 12 YES YES BLOOD VOLUME & NA" BALANCE IN NORMAL VOLUNTEERS
Co4086 24 YES No PK STuDY OF IV vs SQ IL-| | IN NORMAL VOLUNTEERS
Co413 24 YES No BIOEQUIVALENCE OF TwWO FORMULATIONS (VOLUNTEERS)
Coai6 77 YES YES PHASE 2 TRiAL FOR PREVENTION OF SEVERE CIT
cosCc4 ONGOING YES YES ONGOING PHASE 3 TRIAL IN PATIENTS WITH PRIOR CIT
Coe515 18 YES YES EFFECT OF DIURETIC ON ANEMIA IN NORMAL VOLUNTEERS
cos52s ONGOING YEsS YES PrHASE 1/2 TRIAL FOLLOWING PBPC TRANSPLANTATION
cos528 ONGOING N/A N/A ONGOING, OFPEN-LABEL FoLLow-uP TO STubY C9504

PivoTalL TrRiALS TO SUPPORT LICENSURE

AS NOTED, THREE RANDOMIZED, DOUBLE-BLIND, PLACEBO-CONTROLLED TRIALS WERE CONDUCTED AS
PART OF THE PHASE 2 CLINICAL DEVELOPMENT PROGRAM. THE INITIAL PURPOSE OF THESE STUDIES
WAS TO OBTAIN AN ACCURATE ESTIMATE OF THE MAGNITUDE OF THE TREATMENT EFFECT, AND ALSO TO
SERVE AS PROTOTYPES FOR THE DESIGN OF THE PHASE 3 TRIALS. HOWEVER, IN THE TWO STUDIES
IN WHICH NEUMEGA® WAS ADMINISTERED FOLLOWING MYELOSUPPRESSIVE CHEMOTHERAPY (CO308
AND C94 1 6) ANALYSIS REVEALED A DECREASE IN THE NUMBER OF PATIENTS RECEIVING PLATELET



TRANSFUSION WHEN COMPARED TO PLACEBO. AFTER CONSULTATION WITH THE FDA, IT WAS DEE!DED
TO SUBMIT THE RESULTS OF THESE TWO STUDIES TO SUPPORT THE LICENSURE OF NEUMEGA® FOR
“ .. THE PREVENTION OF CHEMOTHERAPY-INDUCED THROMBOCYTOPENIA AND THE REDUCTION OF THE
NEED FOR PLATELET TRANSFUSIONS...." THESE TWO STUDIES ARE BRIEFLY SUMMARIZED BELOW.

B Stubpy CO308 wWAS A STUDY OF TWO DOSES OF NEUMEGA® IN PATIENTS WHO HAD AN EPISODE
OF SEVERE THROMBOCYTOPENIA (PLATELET COUNT <20,000/HL) AND HAD RECEIVED AT LEAST
ONE PLATELET TRANSFUSION IN THE PRECEDING CYCLE. THE PATIENTS RECEIVED THE SAME
CHEMOTHERAPY AS IN THE PREVIOUS CYCLE WITHOUT DOSE REDUCTION. THE PRIMARY ENDPOINT
WAS THE NUMBER OF PATIENTS NOT REQUIRING PLATELET TRANSFUSION IN THE SUBSEQUENT

cycLe.t

B STuDY CS4 16 WAS A STUDY USING THE HIGHER DOSE OF NEUMEGA® FROM STUDY CO308
AS PROPHYLAXIS FOR SEVERE THROMBOCYTOPENIA. THERE WERE TWO BLINDED CYCLES, WITH
NO CROSSOVER. FOUR ADDITIONAL OPEN-LABEL CYCLES WERE ALLOWED. THE PRIMARY
ENDPOINT WAS WHETHER OR NOT PLATELET TRANSFUSIONS WERE REQUIRED.

THE USE OF NEUMEGA® TO ACCELERATE ENGRAFTMENT FOLLOWING BONE MARROW TRANSPLANTATION
IS NOT BEING CONSIDERED AS PART OF THIS APPLICATION.

Il. PHASE | TRIALS IN THE POST-MYELOSUPPRESSIVE CHEMOTHERAPY SETTING

STUDY CS206—PHASE | TRIAL IN ADULT PATIENTS

STUDY CO206 "“PHASE | STUDY OF RHIL-1 | ALONE AND FOLLOWING DOSE-INTENSE CHEMOTHERAFY
IN PATIENTS WITH STAGE 38 OR 4 BREAST CANCER" WAS THE INITIAL PHASE | STUDY OF NEUMEGA®.
IT WAS AN OPEN-LABEL, NON-RANDOMIZED, DOSE-ESCALATION STUDY OF DOSES OF 1O, 25, 50, 75,
AND | OO UG/KG/D IN FEMALE PATIENTS WITH STAGE 3B OR STAGE 4 BREAST CANCER. STANDARD
DOSE-ESCALATION CRITERIA WERE USED. PATIENTS RECEIVED A | 4-DAY COURSE OF NEUMEGA® ALONE
AS A SUBCUTANEOUS INJECTION (“"CYCLE O"), FOLLOWED BY A | 4-DAY OBSERVATION PERIOD.
PATIENTS THEN RECEIVED UP TO FOUR CYCLES OF CYCLOPHOSPHAMIDE (CPA) AND DOXORUBICIN
(DOX),® FOLLOWED BY THE ASSIGNED DOSE OF NEUMEGE’) ON DAYS 3 TO |4, EVERY 28 DAYS.
CONCOMITANT MYELOID GROWTH FACTORS WERE NOT GIVEN INITIALLY. THE OBJECTIVE WAS THE
DETERMINATION OF THE DOSE-LIMITING TOXICITY (DLT) AND/OR THE MAXIMUM-TOLERATED DOSE (MTD)
OF NEUMEGA®. THE TRIAL OPENED IN NOVEMBER | 982 AND CLOSED IN JANUARY | 994,

A TOTAL OF | 6 PATIENTS WERE STUDIED. INITIALLY, COHORTS OF THREE PATIENTS WERE STUDIED AT
DOSEs OF 10, 25, 50, AND 75 UG/KG/D. ONE PATIENT RECEIVED | OO UG/KG/D. DOSES oOF 50
HG/KG/D WERE WELL-TOLERATED. ADVERSE EVENTS REPORTED CONSISTED PRIMARILY OF ASTHENIA,
EDEMA, NAUSEA, RHINITIS, HEADACHE, AND INJECTION SITE REACTIONS. ALL THREE PATIENTS WHO
RECEIVED 75 UG/KG/D HAD AT LEAST ONE GRADE 2 TOXICITY, AND TWO OF THE THREE DISCONTINUED
PARTICIPATION IN THE STUDY BECAUSE OF ADVERSE EVENTS (MYALGIA, ARTHRALGIA, ASTHENIA, AND
EDEMA IN ONE: PORTACATHETER THROMBOSIS IN THE OTHER). DOSE ESCALATION WAS HALTED WHEN

A
BASED ON THIS STUDY, THE PHASE 3 RANDOMIZED, DOUBLE-BLIND, PLACEBO-CONTROLLED TRIAL (C9504) IN
PATIENTS WHO HAD PRIOR SEVERE THROMBOCYTOPENIA WAS INITIATED. THIS STUDY IS ONGOING, AND REMAINS BLINDED.

B CPA 1500 Mo/M? IV AND DOX 60 MG/MZ IV ON DAY |.
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THE PATIENT WHO RECEIVED |00 UG/KG/D EXPERIENCED A THROMBOTIC CEREBROVASCULAR
ACCIDENT (CVA). ALTHOUGH THE DEFINITION OF DLT HAD NOT BEEN MET, IT WAS CONCLUDED THAT
50 LIG/KG/D WAS PROBABLY THE MTD, AND THREE ADDITIONAL PATIENTS WERE STUDIED AT THE 50

HG/KG/D posk.®

THIRTEEN PATIENTS RECEIVED NEUMEGA® BEFORE STARTING CHEMOTHERAPY IN CYCLE O. ADVERSE
EVENTS GENERALLY WERE JUDGED MILD TO MODERATE. THEY WERE WELL TOLERATED AND REVERSIBLE
UPON COMPLETION OR DISCONTINUATION. ASTHENIA WAS REPORTED IN | | PATIENTS (85%), AS WAS
FEVER. NONE OF THE EPISODES OF FEVER WAS CONSIDERED CLINICALLY SIGNIFICANT, AND NONE
REOQUIRED INTERVENTION. THE FEVER DID NOT RECUR AFTER EACH DOSE. ALL FEVERS IN CYycLE O
WERE GRADE | (<38° C). PERIPHERAL EDEMA OCCURRED IN TEN PATIENTS (7 7%). THE EDEMA WAS
PRIMARILY DEPENDENT, REVERSIBLE, AND NOT DOSE-RELATED. LOCAL INJECTION SITE REACTIONS
OCCURRED IN NINE PATIENTS (69%). THE REACTIONS WERE ERYTHEMATOUS, MACULAR, OCCASIONALLY
INDURATED, AND SOMETIMES DELAYED IN APPEARANCE UNTIL SEVERAL DAYS AFTER DOSING. THE
REACTIONS DID NOT RECUR AFTER EVERY INJECTION. RHINITIS, DESCRIBED AS NASAL CONGESTION,
OCCURRED IN EIGHT PATIENTS (62%). TWO PATIENTS HAD CORRESPONDING HEADACHE. HEADACHE
AND SINUS CONGESTION OCCURRED IN SIX PATIENTS (46%). MYALGIAS WERE ALSO REPORTED IN SIX
PATIENTS. SEVERAL PATIENTS HAD RESPIRATCRY COMPLAINTS, INCLUDING AN INCREASE IN COUGH
(FOUR PATIENTS), AN INCREASE IN PLEURAL EFFUSION (THREE PATIENTS), OR DYSPNEA (TWO
PATIENTS). ABDOMINAL PAIN, INCLUDING ABDOMINAL CRAMPING OR UPPER GASTROINTESTINAL
DISCOMFORT, WAS REPORTED IN THREE PATIENTS (2 3%). PALPITATIONS AND TACHYCARDIA OCCURRED
AT THE 50 AND 75 G/KG/D DOSES. DIZZINESS OCCURRED IN THREE PATIENTS (ONE EACH IN THE
50, 75, aND 1 OO LUG/KG/D DOSE GROUPS). MILD, TRANSIENT SYSTOLIC HYPOTENSION OCCURRED
IN TWO PATIENTS, BUT DID NOT REQUIRE TREATMENT. VASODILATION, WHICH WAS DESCRIBED AS
TRANSIENT EPISODES OF FLUSHING, OCCURRED IN THREE PATIENTS. NO TREATMENT WAS REOQUIRED.
VISUAL DISTURBANCES (AMBLYOPIA, BLINDING SPOTS) WERE REPORTED IN TWO PATIENTS. THERE WAS
NO EVIDENCE OF A HYPERSENSITIVITY REACTION TO NEUMEGA®. RASH WAS REPORTED IN TWO
PATIENTS. EACH ALSO HAD ERYTHEMA AT THE INJECTION SITES. TWO OTHER PATIENTS HAD TRANSIENT
PRURITUS THAT DID NOT REQUIRE TREATMENT. NO GRADE 4 TOXICITIES WERE REPORTED. THREE
ADVERSE EVENTS WERE GRADE 3 IN SEVERITY: TWO AT THE | O LUG/KG/D DOSE AND ONE AT THE | QO

HUG/KG/D DOSE.

THE MOST FREQUENTLY REPORTED LABORATORY ABNORMALITY WAS ANEMIA, WHICH DEVELOPED IN ALL
| 2 PATIENTS WHO COMPLETED CYCLE O. THE ANEMIA DID NOT APPEAR TO BE DOSE-RELATED. THE
DECREASE IN HEMOGLOBIN CONCENTRATION RANGED FROM A MEAN OF | 5 TO | ©% BELOW BASELINE.
IT BEGAN WITHIN A FEW DAYS OF THE INITIATION OF NEUMEGA® ADMINISTRATION, AND REACHED A NADIR
DURING THE SECOND WEEK OF DOSING. THE ANEMIA THEN IMPROVED OVER THE 2 WEEKS AFTER
DISCONTINUATION OF NEUMEGA®. THE DECREASE IN HEMOGLOBIN WAS NOT DUE TO HEMOLYSIS OR
BLEEDING. DIRECT MEASUREMENT OF PLASMA VOLUME AND RED BLOOD CELL MASS IN THREE PATIENTS
SUGGESTED THAT THE DECREASE IN HEMOGLOBIN WAS PREDOMINANTLY RELATED TO AN INCREASE IN
PLASMA VOLUME. NO PATIENT REQUIRED RED BLOOD CELL TRANSFUSION DURING CYCLE O. SEVERAL
OF THE PATIENTS WERE NOTED TO HAVE TRANSIENT, MILD ELEVATIONS OF AST, ALT, AND/OR ALKALINE
PHOSPHATASE. MOST DID NOT EXPERIENCE ANY CHANGES IN THESE ENZYMES DURING SUBSEQUENT
CYCLES. TWO PATIENTS HAD MILD HYPOCALCEMIA, OTHER SIGNIFICANT LABORATORY ABNORMALITIES

WERE REPORTED INFREQUENTLY.

c
THE THREE ADDITIONAL PATIENTS ENROLLED AT THE SO LG/XG/D DOSE DID NOT HAVE A CYCLE ©. INSTEAD,
o
THEY RECEIVED THEIR FIRST DOSE OF NEUMEGA = AFTER THEIR FIRST CHEMOTHERAPY CYCLE (CYCLE | ).
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TREATMENT WITH NEUMEGA® IN CrcLE O WAS ASSOCIATED WITH AN INCREASE IN PLATELET COUNT
DURING THE SECOND WEEK OF THE CYCLE. THE INCREASE APPEARED TO BE DOSE-RELATED. THESE

DATA ARE SUMMARIZED BELOW.

TABLE N2 3—STubY C9206: MEAN PLATELET COUNT IN CYCLE O

NUMBER MEAN PLATELET COUNT X 1 O%/UL INCREASE
Dose

oF OVER

ScHEDULE PATIENTS BASELINE MAXIMUM BASELINE
1O Uc/KG/D x1 4 3 230 400 7 4%
25 UG/KG/D x1 4 3 318 590 86°%
50 UG/kG/D x1 4 3 234 478 104%
75 UG/KG/o x1 4 3 247 688 1 79%

THE PATIENTS RECEIVED A TOTAL OF 42 CYCLES OF CHEMOTHERAPY AND NEUMEGA®. THE ADVERSE
EVENTS REPORTED WERE SIMILAR TO THOSE REPORTED DURING CYCLE O. THE MOST COMMONLY
REPORTED ADVERSE EVENTS (REPORTED BY OVER HALF OF THE PATIENTS) WERE ASTHENIA, FEVER,
EDEMA, PAIN, HEADACHE, NEUTROPENIC FEVER, HYPOTENSION, NAUSEA AND VOMITING, MYALGIA,
INSOMNIA, INCREASED COUGH, RHINITIS, AND ALOPECIA. PATIENTS EXPERIENCING PROLONGED SEVERE
NEUTROPENIA OR NEUTROPENIC FEVER DURING CYCLE | OR 2 WERE ALLOWED TO RECEIVE A
STANDARD REGIMEN OF G-CSF IN CYCLES 3 AND 4. SEVEN PATIENTS SUBSEQUENTLY RECEIVED A
TOTAL OF NINE CYCLES OF CHEMOTHERAPY DURING WHICH THEY DID RECEIVE G-CSF. CONCOMITANT
USE OF G-CSF wiTH NEUMEGA® WAS NOT ASSOCIATED WITH ANY UNEXPECTED ADVERSE EVENTS.

PLATELET NADIRS OCCURRED ON DAYS | O-1 2 DURING ALL FOUR CHEMOTHERAPY CYCLES. PLATELET
COUNTS THEN ROSE AND PEAKED AT APPROXIMATELY DAY [ 9, WITH MEAN VALUES HIGHER THAN
BASELINE. OVERALL, MEAN PLATELET NADIRS TENDED TO WORSEN WITH SUBSEQUENT CYCLES OF
CHEMOTHERAPY. TWELVE PATIENTS COMPLETED AT LEAST TWO | 2-DAY CYCLES OF NEUMEGA® AT
THEIR ASSIGNED DOSES AFTER CHEMOTHERAPY. PATIENTS RECEIVING <25 UIG/KG/D APPEARED TO
HAVE LOWER PLATELET COUNT NADIRS POST-CHEMOTHERAPY THAN THOSE RECEIVING 225 UG/KG/D,
SUGGESTING A DOSE EFFECT. THESE DATA ARE SUMMARIZED BELOW.

TABLE N2 4—PLATELET COUNTS AFTER CHEMOTHERAPY (CYCLES | AND 2)

MEAN PLATELET COUNT x 1 O°/UL
®
NEUMEGA CycLE | CycLE 2
Dose

N BASELINE NADIR N BASELINE NADIR
I O UG/KG/D 3 237 67 2 303 44
25 UG/KG/D 3 334 159 3 331t 140
50 HUG/KG/D 6 274 152 5] 263 126
795 UG/KG/D 3 313 161 2 389 102




TO ASSESS WHETHER NEUMEGA® ALTERED PLATELET AGGREGATION IN RESPONSE TO KNOWN PLATELET
AGONISTS, BLOOD SAMPLES WERE DRAWN FOR STANDARD PLATELET AGGREGOMETRY TESTING ON Day
| BEFORE STUDY DRUG DOSING AND ON DAY |5 DURING CYCLE | . PLATELET AGGREGATION WAS
MEASURED IN RESPONSE TO A STANDARD PANEL OF AGONISTS (COLLAGEN, EPINEPHRINE, RISTOCETIN,
ARACHIDONIC ACID, AND TWO CONCENTRATIONS OF ADENOSINE DIPHOSPHATE [ADP)). NO CONSISTENT
OR DOSE-RELATED EFFECT OF NEUMEGA® ON PLATELET AGGREGATION WAS OBSERVED. MOST
PATIENTS' SAMPLES SHOWED DECREASED AGGREGATION TO THE LOWER CONCENTRATION OF ADP ON
DAY | AND NO INCREASE IN RESPONSE ON DAY | 5. AGGREGATION IN RESPONSE TO THE HIGH DOSE
OF ADP AND TO RISTOCETIN WAS NORMAL FOR MOST PATIENTS BOTH ON DAY | AND ON Day 5.
RESPONSES TO COLLAGEN, EPINEPHRINE, AND ARACHIDONIC ACID WERE VARIABLE BOTH ON Day |
AND ON DAY |5, WITH NO EVIDENCE OF A TREATMENT-RELATED CHANGE EITHER FROM NORMAL TO
ABNORMAL OR FROM ABNORMAL TO NORMAL RESPONSES.

SIX PATIENTS WITHDREW FROM THE STUDY BECAUSE OF ADVERSE REACTIONS—FOUR OF WHICH WERE
“ " ® .
JUDGED TO BE “POSSIBLY" RELATED TO NEUMEGA . THE PATIENTS WHO DID NOT COMPLETE STUDY

CO 206 BECAUSE OF ADVERSE EVENTS ARE LISTED BELOW.

TABLE N2 5—STUDY CO206: PATIENT DISCONTINUATIONS DUE TO ADVERSE EVENTS

PATIENT Dose CycLe ADVERSE EVENT RESULTING IN CausaLiry As
N¢ (LUG/KG/D) N¢ STuDY DRUG DISCONTINUATION JUDGED BY PI
009 50 i CEREBRAL HEMORRHAGE PossiBLY RELATED
o110 75 | MvYALGIA, EDEMA, ASTHENIA, & ARTHRALGIA PossiBLY RELATED
otz 75 2 PORTACATHETER THROMBOSIS PossisLy RELATED
o113 100 (@) THROMBOTIC CEREBROVASCULAR EVENT PossiBLY RELATED
o4 50 3 PORTACATHETER INFECTION/ELEVATED LIVER ENZYMES NOT RELATED
oi6 SO 2 PORTACATHETER INFECTION & THROMBOSIS NOT RELATED

THERE WERE NO DEATHS ON STUDY.

SAMPLES FROM ALL | 6 PATIENTS WERE COLLECTED AND TESTED FOR ANTIBODY FORMATION USING
ENZYME-LINKED IMMUNOSORBENT ASSAY (ELISA) AND WESTERN BLOT ANALYSES. ALL PATIENTS
RECEIVED MULTIPLE DOSES OF NEUMEGA® AND HAD SAMPLING SUFFICIENT TO PERMIT THE EVALUATION
OF ANTIBODY FORMATION. ANTI-RHIL-1 | ANTIBODY FORMATION WAS CONFIRMED IN ONLY ONE
SUBJECT.

STUDY CO305—PHASE | TRIAL IN PEDIATRIC PATIENTS

STUuDY CO305 “PHASE /2 STUDY OF RECOMBINANT HUMAN INTERLEUKIN ELEVEN (NEUMEGA@

RHIL-1 | GROWTH FACTOR) AT DOSES OF 25, 50, AND 75 L/G/KG/D FOLLOWING IFOSFAMIDE,
CARBOPLATIN, AND ETOPOSIDE (ICE) CHEMOTHERAPY IN PEDIATRIC PATIENTS WITH SOLID TUMbRs OR
LYMPHOMA" IS AN ONGOING OPEN-LABEL, NON-RANDOMIZED, DOSE-ESCALATION STUDY OF DOSES OF
25, 50, 75, anD | OO UG/KG/D IN PEDIATRIC PATIENTS. THE TRIAL OPENED IN OCTOBER | ©994.
AN INTERIM REPORT ON THOSE PATIENTS ENROLLED THROUGH APRIL I996. WAS SUBMITTED.



PATIENTS WITH CONFIRMED PEDIATRIC SOLID TUMORS OR LYMPHOMA SCHEDULED TO RECEIVE AT LEAST
TWO COURSES OF ICE® WERE ENROLLED. THE ASSIGNED NEUMEGA® DOSE © WAS ADMINISTERED SQ,
STARTING THE DAY AFTER CHEMOTHERAPY AND CONTINUING UNTIL PLATELET RECOVERY OR TO DAY 28
(WHICHEVER CAME FIRST). ALL PATIENTS RECEIVED CONCURRENT G-CSF 5 IG/KG/D. STANDARD DOSE-
ESCALATION CRITERIA WERE UTILIZED. PATIENTS WITHOUT PROGRESSION COULD RECEIVE UP TO FOUR
ADDITIONAL CYCLES. THE PRIMARY OBJECTIVE WAS THE DETERMINATION OF THE MTD AND/OR DLT.

DATA ON 23 PATIENTS, RANGING IN AGE FROM 8 MONTHS TO 26 YEARS, HAVE BEEN SUBMITTED.
TWENTY-TWO WERE < | 7 YEARS OLD. THE DEMOGRAPHICS ARE SUMMARIZED BELOW.

TABLE N? 6—STUDY CS305: PATIENT DEMOGRAPHICS

DoseE oF NeuMEGA® (UG/KG/D)
DEMOGRAPHIC TOTAL (%)
CHARACTERISTIC 25 50 75 Jolo) N=23
N=4 N= 14 N=4 N=|
AGE (YEARS): MEAN 10.1 8.4 4.7 20 7.8
MEDIAN 6.5 6.0 5.0 2.0 50
RANGE 1.5-26 0.7-17 0.9-8 N/A 0.7-26
SEX: MALE I 10 2 | 14 (61%)
FEMALE 3 4 2 @) 9 (39%)
RacE: ASIAN ! O o (o] I ( 94%)
Brack e} 2 | o} 3 1 3%)
CaucasiaN 2 7 3 ! 13 (57%)
HisPANIC | 4 O o 5(022%)
OTHER O I O o !l ( 94%)

THE 26 YEAR OLD PATIENT WAS ALLOWED TO PARTICIPATE BECAUSE SHE HAD A PEDIATRIC TUMOR
(ASTROCYTOMA). EXEMPTIONS WERE MADE FOR TWO PATIENTS < | YEAR OLD. THEY WERE | O/ AND
8 MONTHS OLD.

FIVE PATIENTS HAVE RECEIVED ONE CYCLE OF TREATMENT; | | PATIENTS HAVE RECEIVED 2 CYCLES
OF TREATMENT; ONE PATIENT HAS RECEIVED 3 CYCLES OF TREATMENT; 2 PATIENTS HAVE RECEIVED
4 CYCLES OF TREATMENT; 3 PATIENTS HAVE RECEIVED 5 CYCLES OF TREATMENT. AND ONE PATIENT
HAS RECEIVED € CYCLES OF TREATMENT. NEUMEGA® HAS BEEN WELL TOLERATED IN THIS STUDY.
MOST ADVERSE EVENTS HAVE BEEN EXPECTED, MILD TO MODERATE IN SEVERITY, AND REVERSIBLE.

D .
IFOSFAMIDE | .8 G6/M2/D IV Days | =5; CARBOPLATIN 400 MG/M2/D IV Dars 1&2; aND VP-1 6 | OO MG/M2/D
IV DarYs | -5, REPEATED EVERY 2 | DAYS.

E
THERE WERE WEIGHT REQUIREMENTS FOR THE FIRST TWO DOSE LEVELS. FOR THE 25 HG/KG/D DOSE PATIENTS
MUST HAVE WEIGHED 220 KG. AND FOR THE S50 [IG/KG/D DOSE PATIENTS MUST HAVE WEIGHED 2 | O KG. THERE WAS NO
MINIMUM WEIGHT REQUIREMENT FOR THE 75 aND | OO LUG/XG/D DOSE LEVELS.
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SINCE THERE WAS NO “CycLE O IN THIS STUDY, THE INTERPRETATION OF ADVERSE EVENTS DUE TO
NEUMEGA® WAS CONFOUNDED BY THE EFFECT OF THE CHEMOTHERAPY.

THE MOST FREQUENTLY REPORTED ADVERSE EVENT HAS BEEN NEUTROPENIC FEVER, WHICH WAS
REPORTED IN 20 PATIENTS (87%). THE INCIDENCE OF NEUTROPENIC FEVER WAS SIMILAR ACROSS
ALL DOSE GROUPS, AND IN MOST CASES WAS CONSIDERED RELATED TO CHEMOTHERAPY. FIFTEEN
PATIENTS (65%) REPORTED FEVER; VOMITING WAS REPORTED IN | 8 PATIENTS (7 8%); AND DIARRHEA
WAS REPORTED IN | 5 PATIENTS (65%). THESE EVENTS WERE CONSIDERED DUE TO CHEMOTHERAPY.
FIFTEEN PATIENTS (65%) REPORTED ABDOMINAL PAIN, WHICH APPEARED TO BE RELATED TO THE
UNDERLYING DISEASE OR TO THE VOMITING THAT RESULTED FROM THE CHEMOTHERAPY. RHINITIS AND
INCREASED COUGH WERE REPORTED IN |5 (65%) AND | 3 (57%) PATIENTS, RESPECTIVELY. THE
RHINITIS WAS CONSIDERED RELATED TO THE NEUMEGA®. IT WAS MILD, AND REVERSIBLE UPON
DISCONTINUATION OF DOSING. TWELVE PATIENTS (52%) REPORTED NONSPECIFIC PAIN. THE LARGE
NUMBER OF PATIENTS REPORTING NONSPECIFIC PAIN WAS ATTRIBUTED TO THE AGE OF THE PATIENTS
IN THIS STUDY, MANY OF WHOM WERE UNABLE TO VERBALIZE SPECIFIC COMPLAINTS. SEPSIS WAS
REPORTED IN | | PATIENTS (48%%), AND ALSO INFECTION WAS REPORTED IN TEN PATIENTS (43%).
RASH AND CONJUNCTIVAL INJECTION WERE EACH REPORTED IN | O PATIENTS. THESE EVENTS WERE
MILD AND REVERSIBLE. THE MOST FREQUENTLY REPORTED CARDIOVASCULAR ADVERSE EVENT WAS
HYPOTENSION WHICH WAS REPORTED IN 8 PATIENTS, AND WAS GENERALLY ASSOCIATED WITH SEPTIC
EVENTS. THE ADVERSE EVENTS MOST FREQUENTLY REPORTED BY PATIENTS WHOSE PARTICIPATION
EXTENDED BEYOND 2 CYCLES WERE NEUTROPENIC FEVER AND MISCELLANEOUS PROBLEMS WITH
CENTRAL ACCESS DEVICES, WHICH WERE REPORTED IN SIX OF SEVEN PATIENTS (86°%). FIVE PATIENTS
(7 1 %) EACH REPORTED PAIN AND RHINITIS. FOUR PATIENTS (57%) EACH REPORTED HYPOTENSION
AND PAIN.

TO DATE, THERE APPEAR TO BE NO DOSE-LIMITING TOXICITIES ASSOCIATED WITH NEUMEGA® IN THIS
STUDY. NO SIGNIFICANT DIFFERENCES AMONG THE FOUR DOSING GROUPS IN THE INCIDENCE OF ANY
ADVERSE CLINICAL OR LABORATORY EVENT HAS BEEN DETECTED. SOME ADVERSE EVENTS THAT WERE
COMMON IN THE ADULT PATIENT POPULATION, SUCH AS EDEMA AND DYSPNEA, WERE LESS COMMON
IN THE PEDIATRIC PATIENTS. IN STUDY C9206 EDEMA WAS REPORTED IN 80% OF THE PATIENTS,
WHEREAS IN THIS STUDY ONLY 22% OF THE PATIENTS REPORTED EDEMA. DYSPNEA WAS REPORTED
IN 48% OF THE PATIENTS IN STUDY CO206, BUT ONLY 26% OF THE PATIENTS IN THIS STUDY
REPORTED DYSPNEA.

TWENTY PATIENTS (87%) REPORTED AT LEAST ONE GRADE 3 OR 4 ADVERSE EVENT, AND GRADE 23
ADVERSE EVENTS OCCURRED AT ALL DOSES STUDIED. THE INCIDENCE OF GRADE 23 ADVERSE EVENTS
DID NOT APPEAR TO BE DOSE-RELATED. A TOTAL OF 80 GRADE >3 EVENTS WERE REPORTED DURING
CycLES | AND 2. THE INCIDENCE OF THESE EVENTS WAS SIMILAR AT ALL DOSES STUDIED. FIFTY-FIVE
OF THE 80 EVENTS (69%) WERE JUDGED TO BE NOT RELATED TO STUDY DRUG. OF THE REMAINING
25, NINE (| ] %) WERE CONSIDERED AT LEAST POSSIBLY RELATED. THE REMAINING | 6 WERE JUDGED
TO BE OF UNKNOWN RELATIONSHIP TO STUDY DRUG. THE ADVERSE EVENTS CONSIDERED AT LEAST
POSSIBLY RELATED WERE FEVER, NERVOUSNESS, ABDOMINAL PAIN, ASTHENIA, ANOREXIA, ENLARGED
ABDOMEN, PLEURAL EFFUSION, HEMORRHAGE, AND TACHYCARDIA. DURING SUBSEQUENT CYCLES, A
TOTAL OF | 7 GRADE 23 ADVERSE EVENTS WERE REPORTED IN FOUR PATIENTS, NONE. OF WHICH WAS
CONSIDERED RELATED TO STUDY DRUG.

ALL PATIENTS WERE REPORTED TO HAVE AT LEAST ONE GRADE 3 HEMOGLOBIN (6.5-7.9 G/pL). ONLY
ONE PATIENT HAD A GRADE 4 HEMOGLOBIN VALUE. NO SIGNIFICANT CHANGES IN PROTHROMSIN TIME



(FT) OR PARTIAL THROMBOPLASTIN TIME (PTT) WERE OBSERVED IN ANY TREATMENT GROUP. SAMPLES
COLLECTED FROM 23 PATIENTS WERE ANALYZED BY ELISA FOR THE FORMATION OF ANTIBODIES TO
RHIL-1 . THE TOTAL EXPOSURE VARIED, BUT ALL PATIENTS EXCEFT ONE RECEIVED ENOUGH DOSES TO
PERMIT AN EVALUATION OF ANTIBODY FORMATION. OF THE 22 PATIENTS, ONLY ONE DEMONSTRATED
A RESPONSE INDICATIVE OF ANTIBODY FORMATION TO THE RHIL-! | DRUG PRODUCT.

THREE PATIENTS DROPPED OUT OF THE STUDY BECAUSE OF AN ADVERSE EVENT: TWO BECAUSE THEY
DEVELOPED FANCON| SYNDROME. THE THIRD PATIENT HAD CHEMOTHERAPY INTERRUPTED BECAUSE OF
FEVER, AND SUBSEQUENT COMPLICATIONS NECESSITATED A CHANGE IN REGIMEN AND STUDY
DISCONTINUATION. NO PATIENT HAD NEUMEGA® STOPPED DURING A CYCLE, EXCEPT IN CASES OF
DISEASE PROGRESSION OR BECAUSE OF CHEMOTHERAPY COMPLICATIONS. TREATMENT WITH NEUMEGA®
WAS DELAYED IN ONE PATIENT BECAUSE OF THROMBOCYTOSIS. THERE WERE NO DEATHS ON STUDY.

Ill. NEUMEGA® AND BLOOD VOLUME IN NORMAL SUBJECTS

BACKGROUND

AS NOTED ABOVE, A MILD ANEMIA WAS NOTED IN ALL NORMAL ANIMAL SPECIES TREATED WITH RHIL- | |
IN THE PRECLINICAL PHARMACOLOGY STUDIES. IN STUDY CO206 AN ANEMIA DEVELOPED IN ALL | 2
PATIENTS WHO COMPLETED CYCLE O, AND DIRECT MEASUREMENT OF PLASMA VOLUME AND RED BLOOD
CELL (RBC) MASS IN THREE OF THE PATIENTS SUGGESTED THAT THE HEMOGLOBIN DECREASE WAS
PREDOMINANTLY DUE TO AN INCREASE IN PLASMA VOLUME. IN STUDY CS305 ALL PATIENTS HAD AT
LEAST ONE GRADE 23 HEMOGLOBIN VALUE, ALTHOUGH EVALUATION OF ANEMIA IN THIS STUDY WAS
CONFOUNDED BY CHEMOTHERAPY. TO FURTHER STUDY THE ANEMIA, TWO RANDOMIZED, DOUBLE-BLIND,
PLACEBO-CONTROLLED STUDIES WERE CONDUCTED IN NORMAL VOLUNTEERS.

STUDY C93 1 4—BLoob VoLUME & Na' Batance

STuDY CO3 | 4 “AN EVALUATION OF CHANGES IN PLASMA VOLUME AND SODIUM BALANCE, PLATELET
ACTIVATION, AND ACTIVATION OF THE COAGULATION SYSTEM IN HEALTHY SUBJECTS RECEIVING
25 IG/KG/D RECOMBINANT HUMAN INTERLEUKIN ELEVEN (NEUMEGA® rHiIL-1 | crOwTH FACTOR) OR
PLACEBC" WAS INITIATED IN FEBRUARY | 994, AND COMPLETED IN APRIL | ©94. THE PRIMARY
OBJECTIVES WERE TO [ | ] COMPARE CHANGES IN PLASMA VOLUME AND SODIUM BALANCE IN HEALTHY
VOLUNTEERS RECEIVING NEUMEGA® WITH THOSE IN SUBJECTS RECEIVING PLACEBO AND [2] FURTHER
EVALUATE THE SAFETY OF NEUMEGA®. THE SECONDARY OBJECTIVES WERE TO [ | ] ASSESS CHANGES
IN PLATELET ACTIVATION AND ACTIVATION OF THE COAGULATION SYSTEM AND [2) TEST FOR ANTI-IL- | |

ANTIBODIES.

Six FEMALE (GROUP ) AND SIX MALE (GROUP 2) VOLUNTEERS WERE SELECTED FOR THE STUDY.
SUBJECTS IN EACH GROUP WERE RANDOMIZED TO RECEIVE EITHER:

Neumeca® 25 HG/xG SQ OD x7 DAYs
Praceso.”

F
PLACEBO WAS THE VEMICLE. GIVEN IN AN EOQUIVALENT VOLUME/KG OF BODY WEIGHT, B8Y THE SAME ROUTE AND
ON THE SAME SCHEDULE AS THE ACTIVE DRUG.



TWO SEPARATE RANDOMIZATIONS WERE PERFORMED, ONE FOR EACH GROUP, TO EITHER NEUMEGA®
OR PLACEBO. EACH RANDOMIZATION WAS BALANCED REGARDING THE NUMBER OF SUBJECTS ASSIGNED
TO EITHER ACTIVE TREATMENT OR PLACEBO. THE PLACEBO AND NEUMEGA® ARMS WERE BALANCED AS
TO SEX, AGE, HEIGHT, AND WEIGHT. ALL THE SUBJECTS WERE CAUCASIAN.

THE SUBJECTS WERE HEALTHY INDIVIDUALS WHOSE BODY WEIGHT WAS WITHIN | O% OF THE RANGE
FOR THEIR HEIGHT AS LISTED IN THE METROPOUITAN LIFE INSURANCE COMPANY (MLLIC) STANDARD.
THEY WERE CONFINED AND PLACED ON A SODIUM-RESTRICTED DIET (£2 G/D) STARTING 2 DAYS
BEFORE DOSING. THEY REMAINED CONFINED—ON THIS DIES—DURING THE ENTIRE 7-DAY DOSING
PERIOD® AND FOR 2 DAYS AFTER DOSING WAS COMPLETE. PLASMA VOLUME, RBC MASS, AND URINARY
SODIUM EXCRETION WERE DETERMINED AT VARIOUS TIMES DURING THE STUDY. PLATELET FUNCTION
WAS DETERMINED USING ROUTINE AGGREGOMETRY AND MEASUREMENT OF THE PROPORTION OF CELLS
EXPRESSING THE PLATELET ACTIVATION ANTIGEN CDG62 (P-seLECTIN). THE ACTIVITY OF THE
COAGULATION SYSTEM WAS DETERMINED BY MEASUREMENTS OF FIBRINOPEPTIDE A AND PROTHROMBIN
F,+2- THE PRIMARY ENDPOINT WAS THE PERCENT CHANGE IN PLASMA VOLUME FROM BASELINE TO Day
8. URINE ELECTROLYTES, SERUM ELECTROLYTES, RENIN, ALDOSTERONE, ANGIOTENSIN, AND
ANTIDIURETIC HORMONES WERE MEASURED TO EVALUATE POSSIBLE MECHANISMS FOR THE CHANGES
IN PLASMA VOLUME AND SODIUM BALANCE. IN ADDITION TO THE PLATELET ACTIVATION ASSAY (CDe2),
PLATELET AGGREGOMETRY, VON WILLEBRAND FACTOR (VWF) MULTIMER COMPOSITION, AND VWF
ANTIGEN WERE EVALUATED. PLATELET RETICULOCYTES WERE ALSO COUNTED.

HEMATOLOGY WAS EVALUATED AT BASELINE, DAILY DURING DOSING, AND IMMEDIATELY POST-DOSING.
BLOOD HEMOGLOBIN CONCENTRATION DECREASED IN ALL SUBJECTS. IN THE PLACEBO GROUP, MEAN
HEMOGLOBIN DECREASED —5% FROM BASELINE TO DAY 8. THE DECREASE IN THE HEMOGLOBIN
CONCENTRATIONS IN THE PLACEBO GROUP WAS ATTRIBUTED TO REPEATED PHLEBOTOMY. IN THE
NEUMEGA® GROUP, MEAN HEMOGLOBIN DECREASED ~ | 5% FROM BASELINE TO DAY 8. THE ~— | O%
DIFFERENCE IN THE MEAN PERCENT DECREASE IN HEMOGLOBIN CONCENTRATION BETWEEN THE TWO
GROUPS WAS STATISTICALLY SIGNIFICANT (P < O.O1). IN EACH TREATMENT GROUP, THE AVERAGE
DECREASES IN HEMATOCRIT aND RBC COUNTS WERE SIMILAR TO THE AVERAGE DECREASES [N
HEMOGLOBIN CONCENTRATION. THERE WAS NO SIGNIFICANT CHANGE IN THE MEAN CORPUSCULAR
VOLUME OF THE RBCS DURING THE STUDY IN EITHER TREATMENT GROUP. NEITHER WAS THERE A
CHANGE IN THE MEAN RETICULOCYTE COUNTS IN EITHER TREATMENT GROUP.

*'CR-RBC MASS AND '25.PLASMA VOLUME WERE DETERMINED AT BASELINE AND AGAIN AT DAY 8. RED
BLOOD CELL MASS DECREASED SLIGHTLY IN ALL SUBJECTS DURING THE STUDY. IN THE NEUMEGA®
GROUP, MEAN RBC MASS DECREASED FROM ~ 25 ML/KG AT BASELINE TO —22 ML/KG AT DAY 8.
IN THE PLACEBO GROUP, RBC MASS DECREASED FROM ~ 29 ML/KG AT BASELINE TO ~24 ML/KG
ON DAY 8. THESE DECREASES WERE NOT STATISTICALLY DIFFERENT. MALE AND FEMALE SUBJECTS
SHOWED SIMILAR CHANGES IN RBC MASS. THE DECREASE IN RBC MASS IN BOTH THE NEUMEGA® AND

PLACEBO GROUPS WAS ATTRIBUTED TO REPEATED PHLEBOTOMY FOR TESTING.

[
ALL SUBJECTS TREATED WITH NEUMEGA~ SHOWED A > | O% CHANGE IN PLASMA VOLUME AT DAY 8
COMPARED TO BASELINE, REGARDLESS OF SEX. NONE OF THE PLACEBO-TREATED SUBJECTS HAD A

© THE 25 HG/KG/D DOSE AND SHORTER DOSING PERIOD (7 DAYS) WERE SELECTED TO MINIMIZE ANY RISK OF
Neumesa® in NORMAL SUBJECTS. THE 25 HUG/KG/D X7 DAY DOSAGE SCHEDULE WAS CONSIDERED ADEQUATE FOR STUDY
BECAUSE [ !] THE HEMOGLOBIN DECREASE OBSERVED IN STUDY CO206 wAS NOT DOSE-RELATEC AND [2) IT DEVELOFED
DURING THE FIRST WEEK OF NEUMEGA ® ADMINISTRATION.



CHANGE IN THEIR PLASMA VOLUME GREATER THAN [ O%. MEAN PLASMA VOLUME IN THE NEUMEGA@
GROUP INCREASED FROM — 44 ML/KG AT BASELINE TO —55 ML/KG ON DAY 8. IN THE PLACEBO
GROUP THERE WAS ESSENTIALLY NO CHANGE (—50 ML/KG TO —52 MUKG). A TWO-SIDED T-TEST WAS
PERFORMED ON THE PERCENTAGE CHANGE FROM BASELINE TO TEST THE NULL HYPOTHESIS THERE
WAS NO DIFFERENCE BETWEEN THE TREATMENT GROUPS. THE NULL HYPOTHESIS WAS REJECTED WITH
P < O.00!. THE INCREASE IN MEAN PLASMA VOLUME IN THE NEUMEGA® GROUP WAS ASSOCIATED
WITH AN INCREASE IN MEAN WHOLE BLOOD VOLUME FROM — 77 ML/KG TO ~86 ML/KG. A SLIGHT BUT
INSIGNIFICANT INCREASE IN THE MEAN WHOLE BLOOD VOLUME WAS NOTED IN SUBJECTS RECEIVING
PLACEBO. THE INCREASE IN MEAN WHOLE BLOOD VOLUME WAS ALSO STATISTICALLY SIGNIFICANT FOR
SUBJECTS RECEIVING NEUMEGA (P < O.01). THESE DATA ARE SUMMARIZED BELOW.

TABLE N® 7—STuDY C93 | 4: COMPARISON OF HEMOGLOBIN & BLOOD VOLUME

TREATMENT GROUP (MEAN X SD)
PARAMETER NEUMEGA® PLACEBO P-VALUE
N=6 N=6
HEMOGLOBIN (G/DL): BASELINE 14.0%1.0 13921.4
Dar 8 11.8%x1.4 13.1x1.2 <0.0!
% CHANGE -15.6%4. 7 -5.5=*1.7
BLOOD VOLUME (ML/KG): BASELINE 77.0%x9.9 87.0x9.9
Day 8 86.4*13.1 88.2+x8.9 <0.0!
% CHANGE 12.0x5.8 1.624.2
PLASMA VOLUME (ML/KG): BAsSELINE 43.6*5.5 50.4x5.9
Day 8 54.8*x9.9 51.6x5.5 <0.001
% CHANGE 25 42x9.2 2.6x5. 7
RBC VOLUME (MUKG): BasELINE 25.4x2.9 28.5x3.4
Dayr 8 21.5*4.3 24.4*x3.1 NS
% CHANGE -159x9./ -14.3%5 5

BoODY WEIGHT, SODIUM EXCRETION, AND FLUIC BALANCE WERE CLOSELY ASSESSED. BODY WEIGHTS
DID NOT CHANGE SIGNIFICANTLY IN EITHER GROUP DURING THE STUDY. THE MEAN 24-HOUR URINARY
SODIUM EXCRETION DECREASED IN BOTH GROUPS FROM THE PRESTUDY COLLECTION THROUGH DAy
2. THERE WAS A FURTHER DECREASE IN SODIUM EXCRETION IN THE FEMALE SUBJECTS ON Day 3
(URINE COLLECTIONS FROM THE MALE SUBJECTS ON DAY 3 WERE INADVERTENTLY DISCARDED). THE
24-HOUR URINE SODIUM EXCRETION WAS LESS IN THE NEUMEGA® GROUP THAN IN THE PLACEBO
GROUP ON ALL DAYS ON WHICH [T WAS MEASURED AFTER THE START OF TREATMENT. THE DIFFERENCE
IN 24-HOUR SODIUM EXCRETION BETWEEN THE NEUMEGA® AND PLACEBO GROUPS WAS STATISTICALLY
SIGNIFICANT ON DAY 2 (P < O.02). THE DIFFERENCE WAS ALSO SIGNIFICANT ON DAY 3 (P < O.05),
ALTHOUGH ONLY DATA FOR THE FEMALE SUBJECTS ARE AVAILABLE. THE 24-HOUR URINE POTASSIUM
EXCRETION ALSO DECREASED IN BOTH GROUPS. THE AVERAGE 24-HOUR URINE POTASSIUM EXCRETION
DURING THE FIRST 3 DAYS AFTER BASELINE WAS LOWER IN THE NEUMEGA® GROUP THAN IN THE



PLACEBO GROUP. THIS DIFFERENCE WAS STATISTICALLY SIGNIFICANT FOR THE EXCRETION AT Day 2.
NET FLUID BALANCE WAS POSITIVE FOR ALL NEUMEGA® SUBJECTS DURING THE DAYS OF STUDY DRUG
DOSING. NET FLUID BALANCE WAS VARIABLY POSITIVE OR NEGATIVE AMONG THE PLACEBO-TREATED

PATIENTS.

MEAN PLASMA ALDOSTERONE CONCENTRATIONS INCREASED IN BOTH GROUPS FROM DAY | TO Dary 4,
AND THEN DECREASED. THE INCREASE WAS GREATER IN THE PLACEBO GROUP THAN IN THE NEUMEGA®
GROUP; HOWEVER, THIS DIFFERENCE WAS NOT STATISTICALLY SIGNIFICANT. THERE WERE NO
SIGNIFICANT CHANGES IN PLASMA ANGIOTENSIN OR RENIN FROM BASELINE. '

PLATELET FUNCTION WAS MEASURED USING STANDARD PLATELET AGGREGOMETRY. THERE WAS NO
STATISTICALLY SIGNIFICANT DIFFERENCE IN MAXIMUM PLATELET AGGREGATION BETWEEN THE NEUMEGA®
GROUP AND THE PLACEBO GROUP FOR ANY OF THE AGONISTS TESTED. PLATELET FUNCTION WAS ALSO
ASSESSED BY FLOW CYTOMETRIC ANALYSIS OF P-SELECTIN (CD62) EXPRESSION. TWO SUBJECTS IN
THE NEUMEGA® GROUP HAD ABNORMALLY HIGH SPONTANEOUS PLATELET ACTIVATION (CD6&62
EXPRESSION) ON DAY 8. HOWEVER, DESPITE THESE TWO SUBJECTS' RESULTS, THERE WERE NO
STATISTICALLY SIGNIFICANT CHANGES FROM BASELINE IN SPONTANEOUS PLATELET ACTIVATION OR
ACTIVATION IN RESPONSE TO EITHER CONCENTRATION OF ADP IN EITHER TREATMENT GROUP.

PLASMA VWF CONCENTRATION AND MULTIMER COMPOSITION WERE NORMAL IN ALL SUBJECTS BEFORE
STUDY DRUG DOSING. THERE WAS NO SIGNIFICANT CHANGE IN THE MEAN PLASMA VWF CONCENTRATION
FROM BASELINE TO DAY 8 IN THE PLACEBO GROUP. HOWEVER, PLASMA VWF INCREASED IN EVERY
SUBJECT TREATED WITH NEUMEGA®. THE INCREASE WAS STATISTICALLY SIGNIFICANT (P < O.01). THE
MEAN PLASMA VWF CONCENTRATION ON DAY 8 IN THE NEUMEGA® GROUP ALSO WAS SIGNIFICANTLY
HIGHER THAN THAT IN THE PLACEBO GROUP (P = 0.02). THE VWF MULTIMER PATTERN REMAINED
NORMAL IN ALL SUBJECTS IN BOTH TREATMENT GROUPS THROUGHOUT THE STUDY.

NO SIGNIFICANT CHANGES WERE OBSERVED IN THE PT, PTT, PROTHROMBIN FRAGMENT F ., OR
FIBRINOPEFTIDE A IN EITHER TREATMENT GROUP. PLASMA FIBRINOGEN CONCENTRATIONS WERE
NORMAL IN ALL SUBJECTS BEFORE STUDY DRUG DOSING. THERE WAS NO SIGNIFICANT CHANGE IN MEAN
FIBRINOGEN CONCENTRATION IN THE PLACEBO GROUP; HOWEVER, PLASMA FIBRINOGEN INCREASED
IN ALL SUBJECTS TREATED WITH NEUMEGA®. THE INCREASE WAS STATISTICALLY SIGNIFICANT (P <
O©.001). THE MEAN PLASMA FIBRINOGEN CONCENTRATION ON DAY 8 IN THE SUBJECTS RECEIVING
NEUM!;GA® ALSO WAS SIGNIFICANTLY HIGHER THAN THAT IN THE PLACEBO GROUP (P < O.00 ). THE
CHANGES IN SERUM HAPTOGLOBIN CONCENTRATIONS IN THE NEUMEGA™ GROUP WERE SIMILAR TO THE
CHANGES IN THE PLASMA FIBRINOGEN CONCENTRATION. THE INCREASE IN SERUM HAPTOGLOBIN WAS
ALSO STATISTICALLY SIGNIFICANT (P < O.00 |).

MEAN SERUM IRON CONCENTRATIONS DECREASED IN BOTH TREATMENT GROUPS. THE MEAN SERUM
FERRITIN CONCENTRATION INCREASED IN THE NEUMEGA® GROUP AND DECREASED IN THE PLACEBO
GROUP. THE MEAN TOTAL IRON-BINDING CAPACITY DECREASED IN BOTH GROUPS; THE DECREASE IN
THE NEUMEGA® GROUP WAS STATISTICALLY SIGNIFICANT (P <O.O ).

STupYy C95 | 5—FEFFECT oF DIURETIC ON HEMOGLOBIN CONCENTRATION

STUDY COS IS "A STUDY OF THE SAFETY AND EFFECTS OF RECOMBINANT HUMAN INTERLEUKIN
ELEVEN (RHIL-1 1) ALONE AND IN COMBINATION WITH HYDROCHLOROTHIAZIDE/TRIAMTERENE ON
HEMOGLOBIN CONCENTRATION AS AN INDEX OF PLASMA VOLUME IN HEALTHY VOLUNTEERS" WAS



PERFORMED TO DETERMINE THE EFFECTS OF NEUMEGA® AND CONCURRENT DIURETIC TREATMENT ON
PLASMA-VOLUME EXPANSION IN NORMAL SUBJECTS. IT WAS BEGUN IN AUGUST | 995 AND COMPLETED
IN NOVEMBER | 995. THE PRIMARY OBJECTIVE WAS TO MEASURE THE EFFECT OF CONCURRENT
DIURETIC AND NEUMEGA® ON THE HEMOGLOBIN (HGB) CONCENTRATION (HGB WAS TO SERVE AS AN
INDICATOR OF PLASMA VOLUME). THE SECONDARY OBJECTIVES WERE TO ASSESS THE EFFECT OF
NEUMEGA® ON URINARY ELECTROLYTE LEVELS, AND TO ASSESS ANY CARRYOVER EFFECT FROM ONE
COURSE OF NEUMEGA® TO A SUBSEQUENT COURSE OF NEUMEGA®.

TWENTY FOUR NORMAL SUBJECTS W WERE SCREENED BY BEING PLACED ON A CONTROLLED (| 80 MEQ
NA® AND 80 MEO K ¥ PER DAY) DIET AND HAVING A 24-HOUR URINE COLLECTED FOR NA "EXCRETION.
THE | 8 CLOSEST TO THE COLLECTIVE MEAN FOR 24-HOUR NA® EXCRETION WERE SELECTED—WITH
ALLOWANCES TO OBTAIN AN EQUAL DISTRIBUTION BY SEX—AND RANDOMIZED TO ONE OF SIX DIFFERENT
STUDY GROUPS. THE SIX STUDY GROUPS CONSISTED OF THE THREE FOLLOWING TREATMENTS IN
DIFFERENT SEQUENCE: NEUMEGA® 25 HG/KG/D SQ OD FOR 7 DAYS; PLACEBO Neumeca® SQ OD
FOR 7 DAYS; AND NEUMEGA® 25 UG/xG SQ OD PLUS Maxzipe®-25' PO BID, BOTH FOR 7 DAYS.

FACH STUDY GROUP CONSISTED OF THREE 7-DAY PERIODS OF ADMINISTRATION OF ONE OF THE ABOVE
TREATMENTS. THE FIRST AND SECOND STUDY DRUG PERIODS WERE FOLLOWED BY 7-1 0O DAY WASHOUT

PERIODS. THE SIX STUDY GROUPS ARE SUMMARIZED BELOW.

TABLE N2 8—STUbY GROUPS FOR STUDY CO5 15

STuDY PERIODS
STupy
WASH- WASH-
GrROUP STupy DRuUG STuby DRUG STUbY DRUG
Perioo N2 | ouT Periop Nf 2 ouT Periop N2 3
N2 | Ne 2
\ N 1O-14 PLACERO 1O-14 | Neumeca®+
Dars Dars Maxzipe®-25
®
® 10-14 NEUMEGA + 10-14
N
2 EUMEGA Dars | Maxzioe®-25 | Dars Praceso
&
10-14 NEUMEGA + 1O-14 ®
P N
3 LACESO Dars Mszon®-25 Days EUMEGA
®
10-14 ® 10-14 NEUMEGA +
4 P EBO NEUMEGA
tac Dayrs Dars Maxzioe®-2 S
®
NEUMEGA + 10-14 ® 10-14
S NEUMEGA P
MAXZIDE®'25 Davrs Dars LACEBO
®
NEUMEGA + 10-14 10-14 ®
6 PLacEBO N
Maxzi DE®-2 S Dars Dars EUMEGA

]
THE EUGIBILITY CRITERIA WERE SIMILAR TO THOSE FOR STUDY CO3 | 4, EXCEPT THE SUBJECTS' WEIGHT WAS
TO BE WITHIN | 5% OF THE MLIC STANDARD, INSTEAD OF | O%.

! ®
MAXZIDE "-25 15 A FIXED-COMBINATION DIURETIC, CONSISTING OF HYDROCHLOROTHIAZIDE 25 MG AND
TRIAMTERENE 37 .5 MG. THERE WAS NO MAXZIDE GD-‘25 PLACEBO.

13



THE SUBJECTS WERE RANDOMLY ASSIGNED TO ONE OF THE SIX POSSIBLE TREATMENT SEQUENCES
(/.E., THREE SUBJECTS PER TREATMENT SEQUENCE). SUBJECTS WERE PLACED ON THE CONTROLLED
SODIUM AND POTASSIUM DIET 4 DAYS BEFORE EACH DOSING PERIOD, AND THE DIET WAS MAINTAINED
THROUGHOUT EACH DOSING PERIOD. THE SUBJECTS WERE ADMITTED TO THE INVESTIGATIONAL FACILITY
2 DAYS BEFORE EACH STUDY PERIOD. SERUM AND URINE ELECTROLYTES, SERUM AND URINE
CREATININE, AND HEMOGLOBIN AND HEMATOCRIT LEVELS WERE MONITORED FREQUENTLY, AND
SUBJECTS WERE DISCHARGED ON DAY 8 OF EACH TREATMENT PERIOD. THE PRIMARY ENDPOINT WAS
THE CHANGE IN HEMOGLOBIN CONCENTRATION OVER THE 7-DAY DOSING PERIOD. THE SECONDARY
ENDPOINTS INCLUDED URINE VOLUME, URINARY SODIUM EXCRETION, URINARY POTASSIUM EXCRETION,
CREATININE CLEARANCE, PLASMA OSMOLARITY, AND PLASMA ELECTROLYTES.

THE DEMOGRAPHIC CHARACTERISTICS OF THE STUDY POPULATION ARE GIVEN BELOW.

TABLE N2 9—STupy COS5 | 5: SUBJECT DEMOGRAPHICS

DEMOGRAPHIC CHARACTERISTICS
SEX: MALE o]
FEMALE =]
AGE (YEARS): MEAN 30.4
RANGE 21-49
RAcCE: BrLack 1
CAUCASIAN =4
HispanNiC S
HEIGHT (CM): MEAN 172.6
RANGE 160.0-191.0
WEIGHT (KG): MEAN 67.6
RANGE 48.0-86.2

FOUR OF THE | 8 SUBJECTS WITHDREW FROM STUDY. THE SUBJECTS WERE COMBINED BY TREATMENT
GROUP FOR THE PRIMARY ANALYSIS. ONE SUBJECT, RANDOMIZED TO STUDY GROUP FIVE, WITHDREW
BECAUSE OF AMBLYOPIA ON DAY | OF PERIOD | AFTER RECEIVING ONE DOSE EACH OF NEUMEGAS
AND MAXZIDE®S-25. THIS SUBJECT WAS CONSIDERED NOT EVALUABLE FOR ANY OF THE TREATMENT
GROUPS. A SECOND SUBJECT, RANDOMIZED TO STUDY GROUP THREE, WITHDREW FOR PERSONAL
REASONS AFTER RECEIVING ALL SEVEN DOSES OF NEUMEGA® iN STUDY PERIOD | . THIS SUBJECT WAS
EVALJABLE ONLY FOR THE NEUMEGA® TREATMENT GROUP. A THIRD SUBJECT, RANDOMIZED TO STUDY
GROUP SIX, WITHDREW FOR PERSONAL REASONS AFTER RECEIVING THE FIRST NEUMEGA® DOSE IN
STUDY PERIOD 3. THIS SUBJECT WAS EVALUABLE FOR THE PLACEBO AND NEUMEGA® + MAXZIDE®-25
TREATMENT GROUPS. THE FOURTH SUBJECT, RANDOMIZED TO STUDY GROUP THREE, WITHDREW
BECAUSE OF A FAMILY EMERGENCY PRIOR TO STUDY PERIOD THREE. THIS SUBJECT WAS ALSO
EVALUABLE ONLY FOR THE PLACEBO AND NEUMEGA® + MAXZIDE®'25 TREATMENT GROUPS. THE
NUMBER OF EVALUABLE SUBJECTS BY TREATMENT GROUP IS SUMMARIZED ON THE FOLLOWING PAGE.



TABLE N2 | O—STuDY CS5 | 5: SuBJECT DISPOSITION FOR ANALYSIS

TREATMENT GROUP
PURPOSE
)
o PLaceBO NEUMEGA® Neumeca™ +
LA
ANALYSIS MAXZIDE®’25
BioLogIic AcTiviTy 17 14 16
SAFETY 17 15 17

®
AS IN PREVIOUS STUDIES, THE ADMINISTRATION OF NEUMEGA RESULTED IN A > | O% DECREASE IN
HGB CONCENTRATION FROM BASELINE. THE DECREASE IN HGB WAS PARTIALLY AMELIORATED BY THE
®
CONCURRENT ADMINISTRATION OF MAXZIDE -25. THESE RESULTS ARE TABULATED BELOW.

®
TABLE N2 | | —STUDY CO5 | 5: EFFECT OF NEUMEGA~ WITHOUT/WITH MAXZIDES-25 ON HGB
MEAN HGB (G/pL).*+ SD
Time From PLaceEBO NEUMEGA® NEUMEGA@ +
FirsT Dose Mazine®-25
N=17 N=14
N=16

BASELINE (DAY - 1) 14.4+0.9 la.5*x1.2 4.4+ 1
22 Dars: 14.0*1.0 12.8x1.1 14.5x1.5
% CHANGE FROM BASELINE -2.9*+3.6 -11.9%+3. 4 o0.2=x6.7

7 Dars: 14.3+1.0 12.7*%1.0 13.6x1.0
% CHANGE FROM BASELINE -0.8x2.8 -12.6+3.6 -5.6+3.6

THE DIFFERENCE IN HGB BETWEEN THE NEUMEGA® AND PLACEBO GROUPS WAS STATISTICALLY
SIGNIFICANT ON BOTH THE 3™ (P<O.0O 1) AND 77 DAYS OF DOSING (P<O.0O1). THE DIFFERENCE
BETWEEN THE NEUMEGA®+ MAXZIDE®'25 AND THE PLACEBO GROUPS WAS ALSO STATISTICALLY
SIGNIFICANT ON Day 7 (P<0O.05). THE DIFFERENCE BETWEEN THE NEUMEGA® + MAXZIDE®-25 AND
THE NEUMEGA® GROUPS WAS STATISTICALLY SIGNIFICANT ON DAYy 7 (P<O.0O ). THERE WERE NO
STATISTICALLY SIGNIFICANT EFFECTS OF DOSING, SEQUENCE, DOSING PERIOD, OR CARRYOVER FROM
ONE DOSING PERIOD TO THE NEXT. THUS, NEITHER THE ORDER IN WHICH SUBJECTS RECEIVED STUDY
TREATMENTS, NOR THE PERIOD IN WHICH THEY RECEIVED THEM, HAD AN EFFECT ON THE MAGNITUDE
OF CHANGE IN HEMOGLOBIN CONCENTRATION.

FLUID BALANCE (INTAKE MINUS URINARY OUTPUT, NORMALIZED BY BODY WEIGHT), BODY WEIGHT, AND
SERUM AND URINARY SODIUM AND POTASSIUM WERE ASSESSED FOR EACH GROUP. DURING DOSING
WITH NEUMEGA® AND PLACEBO, POSITIVE FLUID BALANCE WAS MAINTAINED THROUGHOUT THE STUDY
PERIOD. AFTER THE 7-DAY DOSING PERIOD, CUMULATIVE FLUID BALANCE IN THE NEUMEGA® GROUP
WAS STATISTICALLY SIGNIFICANTLY DIFFERENT THAN THAT IN THE PLACEBO GROUP (2.6% | . 7L vs
I.3%1 5L, RESPECTIVELY, P<O.O!). A NEGATIVE FLUID BALANCE WAS NOTED INITIALLY IN THE
NEUMEGA™ + MAXZIDE®-25 GROUP; HOWEVER, THE BALANCE BECAME POSITIVE WITH CONTINUED
DOSING. THE CUMULATIVE FLUID BALANCE IN THE NEUMEGA  + MAXZIDEE'ZS GROUP WAS ALSO
STATISTICALLY DIFFERENT THAN THAT IN THE NEUMEGA@‘ GROUP (O.2F* 1 .5L vs 2.6*+ | .7L,
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RESPECTIVELY, P<O.0 1), BUT NOT THAN THAT IN THE PLACEBO GROUP. THERE WAS ESSENTIALLY
NO CHANGE IN WEIGHT IN THE PLACEBO GROUP. SUBJECTS IN THE NEUMEGA® GROUP GAINED AN
AVERAGE OF < | KG, WHILE SUBJECTS IN THE NEUMEGA® + MAXZIDE@'ZS GROUP LOST AN AVERAGE
OF ~—2 KG. THE CUMULATIVE SODIUM EXCRETION IN THE NEUMEGA® TREATMENT GROUP wAS | 5%
LESS THAN IN THE PLACEBO GROUP. THE DIFFERENCE WAS STATISTICALLY SIGNIFICANT (P<O.Q 1).
BOTH SODIUM AND POTASSIUM EXCRETION WERE SIGNIFICANTLY GREATER IN THE NEUMEGA® +
MAXZIDEE-ZS GROUP THAN IN EITHER THE NEUMEGA OR PLACEBO GROUPS. THERE WAS NO
SIGNIFICANT DIFFERENCE IN CREATININE CLEARANCE AMONG THE THREE GROUPS. THESE DATA ARE

SUMMARIZED BELOW.

TABLE N2 | 2—STupY CO5 | 5: FLUID BALANCE, Boby WeEIGHT, Na*¥, & K*

ADVERSE EVENTS IN NORMAL SUBJECTS

TREATMENT GROUP
PARAMETER PLaceso NEuMEGA® :ii;iig:;
N=17 N= |4 N=1 6

MeaN CUMULATIVE FLUID BAtanceE * SD (L) 1.3x1.5 2:6%1.7 0.2*1.5
MEAN WEIGHT CHANGE * SD (KG): -0.06*0.75 0.66*x0.64 -1.95x1.15
% CHANGE FROM BASELINE -0.02x/.15 1.012>0.97 -2.88* /.60
MEAN SERUM NA® * SD (MEQ/L): BASELINE 142.8*+2.3 143.5x2.4 laz. 6x2.4
Day 7 142.9x2.1 142. 1*x2.4 139.8* 1.9
% CHANGE FROM BASELINE 0.06x/.67 -0.93+2.06 -/1.95x*17.85
MEAN SERUM K* = SD (MEoQ/L): BASELINE 4.23x0.21 4.30x0.41 4.17x0.39
Day 7 4.31*x0.31 4.42*0.38 3.88*0.43
% CHANGE FROM BASELINE 1.926.4 3.0*52 -6.4x/1.2
MEAN SERUM CL- * SD (MEQ/L): BASELINE 103.7*1.8 104.0x2.3 103.3*%1.7

Day 7 103.9%x2.3 103.0%1.6 94.2+x3.3
% CHANGE FROM BASELINE o0.25x2.491 -~0.922x2.67 -8.76+3.43
MEAN CUMULATIVE URINE NA® = SD (MEo/L) 982= 193 833x 154 114178

CumuLATIVE URINE K* *+ SD (MEo/L) 333x52 31777 430*95

THE ADVERSE EVENTS (AES) REPORTED BY THE NORMAL VOLUNTEERS WERE FAIRLY SIMILAR TO THOSE
REPORTED BY THE | 3 PATIENTS STUDIED IN CYCLE O IN STUDY C9206 .Y No AEs IN EITHER STUDY
WERE GRADED AS SERIOUS (GRADE 3) OR LIFE-THREATENING (GRADE 4). THE AES REPORTED BY TWO

J
THE AES REPORTED 8Y MORE THAN ONE PATIENT IN STUDY CO206 WERE: FEVER (1 |), ASTHENIA (I | ).
EDEMA (1 Q). INJECTION SITE REACTIONS (D), RHINITIS (8), HEADACKE (6), MYALGIA (8), COUGH (4), INCREASED PLEURAL
EFFUSION (3), VASODILATION (3), ABDOMINAL PaIN (3), DYSPNEA (2), HYPOTENSION (2), AND ARRHYTHMIA (2).
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®
OR MORE SUBJECTS RECEIVING NEUMEGA® (INCLUDING THOSE RECEIVING CONCURRENT MaxZIDE -2 5)
ARE TABULATED BELOW.

TABLE N2 | 3—STUuDIES CO3 !4 & CO515: ADVERSE EVENTS

TREATMENT ARM & STUDY
®
ADVERSE PLACEBO NEUMEGAO NEUMEGQ +
EvenT Maxzipe -25
CcCo314 CO515 ce314 Ces515 Cs515
N=6 N=17 N=6 N=15 N=17
INUECTED CONJUNCTIVA (e} | (&%) S (83%: 11 {7 3%) 4 (82%)
HEADACHE (1 7%) I (6%:) 5 (83%) 7 (47%) 8 (47%)
NAUSEA (] (o} I (1 7%) 4 (27%) 6 (35%)
ABDOMINAL PaIN I () 7%) O 3 (50%) 2 (1 3%) 4 (24%)
DizziNESS IO 7%) I (&%) I (1 7%) 2 (1 3% 5 (29%)
SQ SITE REACTION (o] 4 (24%) (o] S (33%) 3 (18%
FLU SYNDROME o} o} o 3 (20%) 3 (1 8%)
VASODILATION O O 2 {(33%) 3 (20%) I (6%)
ASTHENIA I (1 7%) o} 2 (33%) 2 (1 3%) I (6%)
Eve PaIN (@] o] (e} 3 (20%) 2 (| 2%)
VOMITING e} : I (6%) e} o] 4 (24%)
PHARYNGITIS I (1 7%) I (&%) o} 2 (1 3%) I (6%)
DRy EYEs (@] o] 2 (33%:) o] I (6%)
RHINITIS I (1 7%) | (6%) I (1 7%:) ] 2 (12%:)
Back PaIN O | (6%) (o] I (7%0) 2 (1l 2%)
CHEST Pain (] I (6%) 1 (1 7%) (@] 2 (1 2%)
CONSTIPATION o] 1 (6%) o} I (7%) I (6%)
Pain NOS (o] o] (] | (7%) I (6%)
ANXIETY/NERVOUSNESS e} o I (1 7%) o | 6%)
TACHYCARDIA (o) I (6%) O (@] 2 (| 2%)
DrspPEPSIA o) o} O 2 (1 2%)

IN sTUDY CO3 14, ANTIFIL-| | ANTIBODY WAS DETECTED IN SERUM DRAWN FROM ONE SUBJECT
BEFORE STUDY DRUG DOSING BEGAN. THE TITER OF THE ANTIBODY DID NOT RISE AFTER DOSING. NO
OTHER SUBJECTS HAD ANTI-RHIL-| | ANTIBODIES DETECTED. IN STUDY CO5 | 5, ANTIBODY FORMATION
COULD BE EVALUATED IN ONLY | 7 SUBJECTS. ALL | 7 SAMPLES WERE NEGATIVE BY ELISA.
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IV. PIVOTAL TRIAL N2 | —STUDY CS308

GENERAL

STUDY CO308 “PHASE /| DOUBLE-BLIND, RANDOMIZED STUDY OF RECOMBINANT HUMAN INTERLEUKIN-
I 1 (NEUMEGA® RHIL-1 | GROWTH FACTOR) AT DOSES OF 25 aND 50 MG/KG/D VERSUS PLACEBO
IN ADULT CANCER PATIENTS WITH SEVERE THROMBOCYTOPENIA DUE TO CHEMOTHERAPY' WAS A
MULTICENTER STUDY CONDUCTED BY 20 INVESTIGATORS IN THE UNITED STATES. IT OPENED FOR
ACCRUAL IN DECeEMBER | 993. THE STUDY WAS PREMATURELY CLOSED WHILE STILL BLINDED IN

APRIL | 995 BECAUSE OF SLOW ACCRUAL.

STUubDY DESIGN

THE OBJECTIVES OF THE STUDY WERE: [ | ] TO COMPARE THE ACTIVITY OF TWO DOSES OF NEUMEGA®
WITH PLACEBO IN REDUCING THE INCIDENCE OF SEVERE CHEMOTHERAPY-INDUCED THROMBOCYTOPENIA
AND [2] TO COLLECT INFORMATION ON SIDE EFFECTS, ANTIBODY PRODUCTION, AND PLASMA RHIL-1 |
LEVELS. ADULT PATIENTS WERE REQUIRED TO [ | ] HAVE A DOCUMENTED LYMPHOMA OR SOLID TUMOR,
[2) HAVE EXPERIENCED SEVERE THROMBOCYTOPENIA IN THE CYCLE IMMEDIATELY PRIOR TO ENTRY,"
[3] HAVE RECOVERED TO A PLATELET COUNT 2 1 O0,000/UL, AND [4] BE UNDERGOING AT LEAST ONE
MORE CYCLE OF CHEMOTHERAPY WITH THE SAME REGIMEN WITHOUT DOSE REDUCTION. CONCURRENT
G-CSF wWAS ALLOWED WITH THE SUBSEQUENT CYCLE, BUT CONCURRENT GM-CSF wWAS NOT. (IT wAS
ASSUMED ESSENTIALLY ALL PATIENTS WOULD RECEIVE G-CSF.) PATIENTS WERE STRATIFIED BY: [ 1]
BONE MARROW RESERVE FUNCTION" AND [2] DURATION OF CHEMOTHERAPY'' AND RANDOMIZED TO:

NEuMEGA® 25 HG/KG
—OR—
NEuMEGA® 50 HG/xkG
—OR—
Praceso"

SINCE THE CHEMOTHERAPY REGIMENS WERE NOT PROSPECTIVELY DETERMINED, AND PATIENTS COULD
HAVE REGIMENS OF VARIOUS LENGTHS, THE DAY FOLLOWING THE COMPLETION OF CHEMOTHERAPY
WAS DESIGNATED AS DAY |, AND THE DAYS OF CHEMOTHERAPY WERE NUMBERED NEGATIVELY,
COUNTED BACKWARD FROM DAY | . THERE was NO Day O. THE CHEMOTHERAPY CYCLE PRIOR TO
STUDY ENTRY WAS DESIGNATED CYCLE X. THE FIRST STUDY CYCLE WAS DESIGNATED CYCLE X+ | . ANY
SUCCEEDING CYCLES WERE NUMBERED IN SEQUENCE (£.6., CyCcLE X+ 2, CycLE X+ 3, £7r¢). STUDY

K

DEFINED AS HAVING RECEIVED 2 | PLATELET TRANSFUSION FOR A PLATELET COUNT £20,000/UL WHICH WAS
FELT TO BE DUE TO CHEMOTHERAPY. PATIENTS WHO RECEIVED PLATELET TRANSFUSIONS IN OTHER THAN THE CYCLE PRIOR
TO STUDY ENTRY WERE NOT ELIGIBLE.

L
NORMAL (NO PELVIC OR LUMBAR RADIATION THERAPY AND S | PRIOR CHEMOTHERAPY REGIMEN, INCLUDING
ADJUVANT) vS POTENTIALLY-DECREASED (PELVIC AND/OR LUMBAR RADIOTHERAPY AND/OR 22 PREVIOUS CHEMOTHERAPY
REGIMENS) MARROW RESERVE,

M
SHORTER (£2 DAY) VS LONGER (23 DAY) REGIMEN.

N
PATIENTS RANDOMIZED TO PLACEBO WERE RE-RANDOMIZED TO RECEIVE A VOLUME OF O.005 or 0.0 ML/KG.
WHICH WERE THE TWO VOLUMES OF PLACEBO EOQUIVALENT TO THE TWO VOLUMES OF NEUMEGA ®
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DRUG WAS DISCONTINUED WHEN A POST-NADIR PLATELET COUNT 2 | OO,0O00/UL HAD BEEN ACHIEVED
OR ON DAY 21, WHICHEVER CAME FIRST.

SUPPORTIVE CARE WAS KEPT CONSTANT FROM CYCLE X TO CYCLE X+ |, EXCEPT THAT PATIENTS WHO
DID NOT RECEIVE G-CSF IN cYCLE X coulLDb RECEIVE G-CSF IN €YcLE X+ |, IF MEDICALLY INDICATED.
PLATELET TRANSFUSIONS® WERE GIVEN FOR PLATELET COUNTS <20,000/lL OR FOR SYMPTOMATIC
BLEEDING. HEMATOLOGY WAS OBTAINED THRICE WEEKLY INITIALLY, AND DAILY FOR ANC <500/UL OR
PLATELET COUNT £ 50,000/L.. PATIENTS WHO WERE TO CONTINUE THE SAME CHEMOTHERAPY COULD
RECEIVE NEUMEGA® IN CYCLE X+ 2 (AND BEYOND) AT THE SAME DOSE (OR EQUIVALENT BY VOLUME
TO PLACEBO) IN AN OPEN-LABEL STUDY.

THE PRIMARY ENDPOINTS WERE [ | ] THE REQUIREMENT FOR ONE OR MORE PLATELET TRANSFUSIONS
AND [2] ToXICITY (BY WHO CRITERIA). SECONDARY ENDPOINTS INCLUDED THE NUMBER OF PLATELET
TRANSFUSIONS REQUIRED; THE NUMBER OF RBC TRANSFUSIONS REQUIRED,; THE TIME TO PLATELET
INDEPENDENCE; THE TIME TO PLATELET COUNT 250,000/lL; AND THE TIME TO PLATELET COUNT

> 100,000/L.

IT WAS ASSUMED THAT < 20% OF PATIENTS WOULD NOT REQUIRE ANY F;LATELEI' TRANSFUSION. IT WAS
CALCULATED THAT IT WOULD REQUIRE 30 EVALUABLE PATIENTS PER GROUP (80 TOTAL) TO DETECT
A TREATMENT DIFFERENCE OF 240 PERCENTAGE POINTS BETWEEN THE PLACEBO GROUP AND AT
LEAST ONE OF THE NEUMEGA® GROUPS WITH POWER > 0.8 AND TYPE | ERROR OF O.05. PATIENTS
WHO FAILED TO RECEIVE A FULL COURSE OF NEUMEGA® IN CYCLE X+ | BECAUSE OF DISEASE
PROGRESSION, TOXICITY NOT DUE TO NEUMEGA®, OR A MAJOR PROTOCOL VIOLATION WERE TO BE
EXCLUDED FROM THE ANALYSIS OF THE PRIMARY ENDPOINT, UNLESS THEY REQUIRED A PLATELET
TRANSFUSION BEFORE DISCONTINUING STUDY DRUG—IN WHICH CASE THEY WERE CONSIDERED
TREATMENT FAILURES. |IT WAS ESTIMATED THAT | OS5 PATIENTS WOULD NEED TO BE ENROLLED TO YIELD
90 PATIENTS EVALUABLE FOR STATISTICAL ANALYSIS.

STUDY RESULTS—FEFFICACY

AT THE TIME THE STUDY WAS CLOSED, TOTAL OF ©3 PATIENTS HAD BEEN ENROLLED AND RANDOMIZED:
®

32 TO THE NEUMEGA® 50 UG/KG/D ARM; 3| TO THE NEUMEGA 25 [G/KG/D ARM; AND 30 TO THE

COMBINED PLACEBO ARM."

THE ARMS WERE REASONABLY WELL-BALANCED FOR VARIOUS DEMOGRAPHIC CHARACTERISTICS. THE
MEDIAN AGE OF THE STUDY POPULATION WAS 47 YEARS. APPROXIMATELY HALF WERE MALE. ABOUT
THREE-QUARTERS WERE CAUCASIAN. ALMOST ALL HAD AN ECOG PERFORMANCE SCORE OF < | . THE
MOST COMMON UNDERLYING DIAGNOSES WERE: BREAST CANCER 23 PATIENTS (25%); NON-HODGKIN
LYMPHOMA | © PATIENTS (20°%); NON-SMALL CELL LUNG CANCER SEVEN PATIENTS (8%); HODGKIN
DISEASE SIX PATIENTS (6%); SMALL CELL LUNG CANCER FIVE PATIENTS (5%%); AND OVARIAN CANCER
FIVE PATIENTS (5%). SIXTEEN PATIENTS (1 7%) HAD VARIOUS TYPES OF SARCOMA.

THE PATIENTS' DEMOGRAPHIC CHARACTERISTICS ARE SUMMARIZED IN THE TABLE ON THE NEXT PAGE.

[e]
SIX UNITS OF POOLED RANDOM-DONOR PLATELETS OR ONE SINGLE-DONOR APHERESIS UNIT.

P
THE TWO VOLUMES OF PLACEBO WERE COMBINED FOR THE STATISTICAL ANALYSIS.
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TABLE N2 | 4—STUDY COS308: PATIENT DEMOGRAPHICS

STUDY ARM
DEMOGRAPHIC PLACEBO NEUMEGA® NEUMEGA® TOTAL
CHARACTERISTIC 25 UG/KG/D 50 UG/KG/p
N=30 N=3 I N=32 N=93
AGE: ~ MEDIAN (YEARS) 46 51 45 17
RANGE 18-66 17-73 23-68 17-73
SEx: MALE 1 S (50%!) 12 (39%) | 4 (44%) g (44%)
FEMALE 1S (S0%:) 19 (61°%) 1 8 (56%) 52 (56%)
RACE: ASIAN o} 1 (3%) 2 (6% 3 (3%)
BrLack 2 (7% 2 (6%) 2 (6%) S (6%)
CaucasiaN 25 (83%) 24 (77%) . 27 (84%) 76 (82%)
OTHER 3 (1 0%) 4 (| 3%) 1 (3%) 8 (9%)
ECOG PERFORMANCE SCORE: o] 20 (67%) 11 (35%:) 17 (53%) 48 (52%)
l ‘ 10 (33%) 17 (55%:) S (1 7%) 42 (45%)
2 o} 3 (1 0%) (o] 3 (3%)
DiaGNoOSsIS: BREAST CANCER S (30%) S (19%) 8 (25%) 23 (25%)
NON-HODGKIN LYMPHOMA 4 (1 3%) S (1 6%) 10 (31 %) 19 (20%)
NON-SMALL CELL LUNG CANCER 3 (10%) 3 (1 0%) I (3% 7 (8%)
HODGKIN DISEASE 2 (7%) 1 (3%) 3 (9%) 6 (6%)
SMmaLL Cert LUNG CANCER I (3%) 2 (6%) 2 (6%) 5 (5%)
OvVARiAN CANCER I (3%) 3 (10%) I (3%) 5 (5%)
MISCELLANEOUS 1O (33%) 11 (35%:) 7 (22%) 28 (30%)
PRIOR THERAPY: < | REGIMEN 16 (53%) 18 (58%) 19 (59%) 53 (57%)
22 REGIMENS 14 (47%) 13 (42%:) 13 (41%) 40O (43%)

THE PATIENTS ENROLLED RECEIVED TOTAL OF 24 DIFFERENT CHEMOTHERAPEUTIC REGIMENS. THE
MOST COMMON REGIMENS WERE: DICEP (DOSE-INTENSE CYCLOPHOSPHAMIDE, ETOPOSIDE, AND
CISPLATIN), |9 PATIENTS (20%); AND ICE (IFOSFAMIDE, CARBOPLATIN, AND ETOPOSIDE), |3
PATIENTS (| 4%). OTHER COMMONLY USED REGIMENS WERE DHAP (DEXAMETHASONE, HIGH-DOSE
ARA-C, AND CISPLATIN); CYCLOPHOSPHAMIDE AND DOXORUBICIN; AND CARBOPLATIN. ALONE—EACH
USED IN EIGHT PATIENTS (9%); AND MAID (MESNA, DOXORUBICIN, IFOSFAMIDE, AND DACARBAZINE),
FIVE PATIENTS (5%). THE GROUPS WERE SIMILAR IN TERMS OF THE SPECIFIC CHEMOTHERAPY AGENTS
USED. THE CHEMOTHERAPY RECEIVED IS SUMMARIZED ON THE FOLLOWING PAGE.
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TABLE N2 | 5—STUuDY CO9308: CHEMOTHERAPY REGIMENS & DRUGS RECEIVED

STUDY ARM
CHEMOTHERAPY PLaceBo NEUMEGA® NEUMEGA® ome
25 UG/kG/D 50 UG/KG/D

N=30 N=31 N=32 N=93
REGIMEN: DICEP 7 (23%) S (19%) S (1 9%) 19 (20%)
ICE 5 (1 7%) S (16%) 3 (S%) 13 (1 4%)

CARBOPLATIN 4 (| 3% 3 (1 0%} I (3%) 8 (9%

CPA/DOX 4 (1 3%) O 4 (1 3%) 8 (9%)

DHAP 2 (7%) (o] 6 (1 9%!) 8 (9%)

MAID 3 (1 O%) 2 (6%) (@] 5 (5%)
MISCELLANEOUS 5 (1 7%) 15 (48%) i'2 (38%) 32 (34%)
AGENT: ETOPOSIDE 1 4 (47%) 19 (61%) 19 (59%) 52 (56%)
CYCLOPHOSPHAMIDE I 2 (40%:) 11 (35%) I 4 (44%) 37 (40%)
CISPLATIN 9 (30%:) 7 (23%) I 7 (53%) 33 (35%)
IFOSFAMIDE 11 (37%:) 10 (32%:) 9 (28%) 30 (3 /%)
CARBOPLATIN 1} (37%) 13 (42%) S (1 6%: 29 (31%)
DoxorusiciIN 8 (27%) 4 (1 3%) 4 (1 3%) 16 (] 7%)

ARA-C 2 (7%} I (3%) S (|1 9%) 9 (/0%)

PacLITAXOL 3 (10%:) 2 (6%) 1 (3%) & (6%)

DACARBAZINE 3 (1 O%:) 2 (6%) o] 5 (5%

FLUOROURACIL | (3%) 2 (6%) o] 3 (3%)

THIOTEPA (e} I (3%) I (3%:) 2 (2%)

MITOXANTRONE (e} I (3%) o] ! (1%)
DURATION: <2 Dars 9 (30%) 9 (29%) I} (34%:) 29 (31%)
3-5 Dars 21 (70%:) 22 (7 1 %) 21 (66%) 64 (69%)

THE GROUPS WERE REASONABLY WELL-BALANCED AS TO THE NUMBER OF PLATELET TRANSFUSIONS
RECEIVED DURING CYCLE X. MOST PATIENTS HAD NOT BEEN HEAVILY TRANSFUSED. OVER HALF OF THE
PATIENTS HAD ONLY RECEIVED A SINGLE PLATELET TRANSFUSION IN CYCLE X: | 6 IN THE PLACEBO
ARM, 20 IN THE 25 [IG/KG ARM, AND | 5 IN THE SO LG/KG ARM. THERE WAS A SLIGHT IMBALANCE
(GIVEN THE SIZE OF THE ARMS) IN THE NUMBER OF PATIENTS WHO HAD RECEIVED FIVE OR MORE
TRANSFUSIONS IN CYCLE X: FOUR IN THE PLACEBO ARM, THREE IN THE 25 LIG/KG ARM, AND TWO IN
THE 50 LUG/KG ARM.



THE STUDY PROTOCOL STATED THE PLANNED PRIMARY STATISTICAL ANALYSIS WAS TO CONSIST OF
COMPARING EACH NEUMEGA® ARM WITH PLACEBO USING A TWO-SIDED FISHER'S EXACT TEST, WITH AN
ADJUSTMENT MADE FOR THE MULTIPLE COMPARISONS. THE PROTOCOL WAS SILENT WITH REGARDS TO
THE METHOD OF ADJUSTMENT FOR MULTIPLICITY. ACCORDING TO THE STUDY REPORT, THE ADJUSTED
P-VALUES FOR THE PRIMARY ANALYSES WERE CALCULATED “...USING A BOOTSTRAF RESAMPLING
METHOD ON BINARY DATA THAT WERE TRANSFORMED THROUGH A FREEMAN-TUKEY DOUBLE ARCSINE

TRANSFORMATION."

THE SPONSOR CONDUCTED ANALYSES ON THREE POPULATIONS: AN INTENT-TO-TREAT (ITT) POPULATION,
AN EVALUABLE SUBGROUP (ESG) POPULATION, AND A COMPLETER SUBGROUP (CSG) POPULATION.
THE PROTOCOL PROSPECTIVELY IDENTIFIED THE PRIMARY ANALYSIS TO BE PERFORMED ON THE ESG
POPULATION. THE FDA CONFIRMED THE SPONSOR'S ANALYSES OF THE THREE POPULATIONS, AND
PERFORMED ADDITIONAL, EXPLORATORY ANALYSES ON THE ESG AND [TT POPULATIONS. EXPLORATORY
ANALYSES WERE NOT PERFORMED ON THE CSG POPULATION SINCE, WHILE THIS TYPE OF ANALYSIS
MAY PROVIDE AN ESTIMATE OF A STUDY DRUG'S PERFORMANCE ON A STUDY ENDPOINT UNDER “IDEAL"”
CIRCUMSTANCES, IT MAY NOT PROVIDE A RELIABLE ESTIMATE OF A STUDY DRUG'S PERFORMANCE IN
THE “REAL WORLD" CULINICAL SETTING, WHERE THE PATIENTS THAT WILL BE ABLE TO COMPLETE THE
INTENDED COURSE OF THERAPY CANNOT BE IDENTIFIED PROSPECTIVELY—AND WHERE THE DRUG'S
EFFECT ON THE PATIENT (£.G., TREATMENT FAILURE AND/OR TOXICITY) MUST BE CONSIDERED.

ELEVEN PATIENTS WERE CONSIDERED BY THE SPONSOR TO BE NOT EVALUABLE FOR THE PRIMARY
(ESG) ANALYSIS. THESE PATIENTS ARE TABULATED BELOW.

TABLE N2 | 6—STUuDY CO308: PATIENTS NOT EVALUABLE FOR PRIMARY ANALYSIS

STuoy PLATELET
ARM REASON FOR EXCLUSION FROM ANALYSIS OF PRIMARY ENDPOINT TRANS-
(N) FUSION?

MAJOR PROTOCOL VIOLATION: CHEMOTHERAPY DOSE REDUCTION No

PLAcCEBO

(N=30) MAJOR PROTOCOL VIOLATION: TRANSFUSED WITH PLATELET CoOuNT 22,000/UL YES
INELIGIBLE: BASELINE PLATELET COUNT < 1 0O0,000/UL (1 3.000/UL) YES
CONSENT WITHDRAWN: DiD NOT RECEIVE STUDY DRUG YES

25 luc/kG

(Nfall ) CONSENT WITHDRAWN: Dib NOT RECEIVE STUDY DRUG YES
MAJOR PROTOCOL VIOLATION: CycLE X+ | CHEMOTHERAPY DOSE-REDUCED No
MauoR PROTOCOL VIOLATION: NOT TRANSFUSED WITH PLATELET COUNT | 4, 000/LL No
CONSENT WITHDRAWN: DID NOT RECEIVE STuDY DRUG No

S50 UG/xG

(Nfa/Z) CONSENT WITHDRawN: Dib NoT RecEIVE STuDY DRUG No
CONSENT WITHDRAWN: DID NOT RECEIVE STUOY DRUG No
PROTOCOL VIOLATION: TRANSFUSED WITH PLATELET COUNT 27,.000/UL Yes

THUS, THERE WERE 27 PATIENTS IN THE PLACEBO ARM, 28 PATIENTS IN THE 25 IG/KG ARM, AND
27 PATIENTS IN THE 50 [IG/KG ARM CONSIDERED EVALUABLE FOR THE PRIMARY ANALYSIS. OF THESE,
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ONE (4%), FIVE (| 8%), AND EIGHT (30%) PATIENTS, RESPECTIVELY, DID NOT REQUIRE A PLATELET
TRANSFUSION IN CYCLE X+ | . THE DIFFERENCE BETWEEN THE PLACEBO ARM AND THE 50 LIG/KG ARM
WAS STATISTICALLY SIGNIFICANT (P=0.02 BY FISHER'S EXACT TEST). THE ADJUSTED P-VALUE WAS
ALSO O.02 WHEN ADJUSTED BY THE BOOTSTRAP METHOD. THE DIFFERENCE BETWEEN PLACEBO AND
25 LUG/KG WAS NOT STATISTICALLY SIGNIFICANT (F=O. | @ BY FISHER'S EXACT TEST). THESE DATA ARE
TABULATED BELOW.

TABLE N2 | 7-——STUDY CO308: RESULTS OF PRIMARY ANALYSIS

STUDY ARM
RECEIVED
PLATELET PraceBo 25 Uc/ka 50 UG/KG
TRANSFUSION N=27 N=28 N=27
No I (4%) S (1 8% 8 (30%)
YES 26 (96%) 23 (82%) 19 (70%)

A SERIES OF EXPLORATORY ANALYSES WERE PERFORMED BY THE SPON"SOR ON THE ESG POPULATION.
NEITHER AGE NOR SEX HAD A SIGNIFICANT INFLUENCE ON OUTCOME. NONE OF THE CHEMOTHERAPY
REGIMENS WAS USED FREQUENTLY ENOUGH TO ALLOW RELIABLE SUBSET ANALYSES—ALTHOUGH NONE
OF THE | © PATIENTS RECEIVING THE DICEP REGIMEN AVOIDED PLATELET TRANSFUSIONS, AND ONLY
ONE OF | 2 EVALUABLE PATIENTS RECEIVING THE ICE REGIMEN AVOIDED PLATELET TRANSFUSIONS.
THE RESULTS DID SUGGEST PATIENTS WITH LESS PRIOR THERAPY (NO PELVIC OR LUMBAR RADIATION
THERAPY AND < | PREVIOUS CHEMOTHERAPY REGIMEN) AND A SHORTER CHEMOTHERAPY REGIMEN (L2
DAYS) WERE MORE LIKELY TO AVOID PLATELET TRANSFUSION. THE ONLY CANCER DIAGNOSIS THAT
APPEARED TO INFLUENCE OUTCOME WAS NON-HODGKIN LYMPHOMA SINCE NONE OF THE | 8 PATIENTS
AVOIDED PLATELET TRANSFUSION. HOWEVER, THE STUDY WAS NOT PLANNED WITH SUFFICIENT POWER
TO DETECT DIFFERENCES IN OUTCOME AMONG PATIENTS IN THE VARIOUS STRATA AND SUBSTRATA.

ON FDA’'S REVIEW OF THE CASE REPORT FORMS (CRFS) SUBMITTED IT WAS FELT THAT TWO PATIENTS
®

(OO3 AaND O22), BOTH RANDOMIZED TO THE NEUMEGA™ 50O UG/KG ARM, COULD POSSIBLY BE

CLASSIFIED DIFFERENTLY FOR ANALYSIS.

B PaATENT OO3 WAS EXCLUDED FROM THE PRIMARY ANALYSIS BECAUSE OF A MAJOR PROTOCOL
VIOLATION—NOT BEING TRANSFUSED WITH A PLATELET COUNT <20,000/UL. THE sSTUDY
PROTOCOL STATED "ALL PATIENTS WILL BE EVALUABLE FOR THE PRIMARY ENDPOINT
EXCEPT...THOSE FOR WHICH A MAJOR PROTOCOL VIOLATION OCCURRED DURING
TREATMENT. . . PATIENTS WHO REQUIRE A PLATELET TRANSFUSION BEFORE EXPERIENCING ONE OF
THE EVENTS DESCRIBED ABOVE WILL STILL BE COUNTED AS FAILURES IN THE ANALYSIS OF THE
PRIMARY ENDPOINT.” THIS PATIENT COULD BE CONSIDERED EVALUABLE. THE PATIENT DID
REQUIRE PLATELET TRANSFUSION BY THE TERMS OF THE PROTOCOL (/.E., PLATELET COUNT
<20,000/UL), AND THE PROTOCOL VIOLATION EVENT (/.£., FAILURE TO TRANSFUSE) OCCURRED
AFTERWARDS. THUS, THIS PATIENT COULD BE CLASSIFIED IN THE ANALYSIS AS A “FAILURE"” (/.£.,
HAVING BEEN TRANSFUSED). '

B PATIENT O22 WAS INCLUDED IN THE ANALYSIS IN SPITE OF A ©-DAY GAP IN PLATELET COUNTS

FROM DAY +9O To DAY + | 8. THIS S-DAY GAP IN PLATELET COUNTS COULD BE CONSIDERED
A MAJOR PROTOCOL VIOLATION, AND RENDER THE PATIENT NOT EVALUABLE, SINCE THE PATIENT
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CONCEIVABLY COULD HAVE DROPPED BELOW Z0,000/,UL DURING THIS PERIOD. THUS, THE
ABILITY TO FULLY EVALUATE THIS PATIENT WAS COMPROMISED BY THE 9-DAY HIATUS IN COUNTS.

IF PATIENT OO3 IS INCLUDED IN THE ANALYSIS AS A “FAILURE” AND PATIENT O22 IS EXCLUDED FROM
THE STATISTICAL ANALYSIS AS “NOT EVALUABLE" THE UNADJUSTED P-VALUE FOR THE DIFFERENCE
BETWEEN THE PLACEBO ARM AND THE 50 UG/KG ARM INCREASES SLIGHTLY TO 0.05."% SINCE THIS
RECLASSIFICATION ONLY INVOLVED THE 50 UG/KG ARM, THE P-VALUES FOR THE 25 G/KG ARM DO

NOT CHANGE.

THE SPONSOR'S ITT ANALYSIS INCLUDED ALL ©3 PATIENTS RANDOMIZED. THIS PATIENT POPULATION
INCLUDED THE FIVE PATIENTS WHO WITHDREW CONSENT AND NEVER RECEIVED STUDY DRUG. MINIMAL
CLINICAL DATA ARE AVAILABLE ON THESE PATIENTS. ALL DID RECEIVE CHEMOTHERAPY, ALTHOUGH TWO
RECEIVED REDUCED DOSES (ONE IN EACH NEUMEGA® ARM). ONE PATIENT IN THE 25 LIG/KG ARM, DID
HAVE THREE PLATELET COUNTS DOCUMENTING A PLATELET COUNT <20,000/UL. THE OTHER FOUR
PATIENTS ONLY HAD A SINGLE PLATELET COUNT DOCUMENTED, WHICH OCCURRED | /2-2 WEEKS AFTER
COMPLETION OF CHEMOTHERAPY. BOTH OF THE PATIENTS IN THE 25 LIG/KG ARM RECEIVED PLATELET
TRANSFUSIONS. THE THREE PATIENTS IN THE 50 UG/KG ARM HAVE NO RECORD OF RECEIVING
PLATELET TRANSFUSIONS. '

ACCORDING TO THE SPONSOR'S [TT ANALYSIS TWO PATIENTS (7%0) IN THE PLACEBO ARM, SIX PATIENTS
(1 9%) IN THE 25 UG/KG ARM, AND | 2 PATIENTS (38%) IN THE 50 UG/KG ARM DID NOT RECEIVE
PLATELET TRANSFUSIONS. COMPARISON OF THE DIFFERENCES BETWEEN PLACEBO AND THE 25 UG/KG
ARM AND THE PLACEBO ARM AND THE 50 LIG/KG ARM YIELDED UNADJUSTED P-VALUES OF O.26 AND
O.005, RESPECTIVELY, BY FISHER'S EXACT TEST. THE ADJUSTED P-VALUE FOR THE COMPARISON
OF THE PLACEBO AND 50 UG/KG ARMS was O.0O06. THE DATA ARE SUMMARIZED BELOW.

TABLE N2 | 8——STUuDY CO308: SPONSOR'S [TT ANALYSIS ON ALL RANDOMIZED PATIENTS

STUDY ARM
PLaTELET
TR‘;NSFUS'ON PLaceso 25 UG/KG 50 Uc/Ke
ECEIVED N=30 N=31 N=32
No 2 (7%) S (|1 9%:) 12 (38%)
YES 28 (93%) 25 (81 %) 20 (62%)

ONE OF THE BENEFITS OF THE [TT ANALYSIS IS THAT IT IS USUALLY A MORE CONSERVATIVE ANALYSIS.
HOWEVER, THE INCLUSION OF THE FIVE PATIENTS WHO NEVER RECEIVED STUDY DRUG ADDS THREE
“SUCCESSES"” TO THE 50 UG/KG ARM AND NONE TO PLACEBO. THUS, A MORE CONSERVATIVE METHOD
TO CONDUCT THE [TT ANALYSIS ON ALL RANDOMIZED PATIENTS WOULD BE TO CONSIDER ALL FIVE OF

o}
THIS PATIENT RECEIVED THE FIRST OF FOUR PLATELET TRANSFUSIONS IN CYCLE X ON DAY + 8. THE PLATELET
COUNTS RECORDED IN CYCLE X+ | wWerg: Day + 1 —165,000/UL: DAY +3—129,000/uL; Dar +5—73,000/uL:
Day +9—62,000/4L; aND Day + | B— 101 ,OO0O/UL.

R
SINCE THE BEST METHOD OF—OR EVEN THE NEED FOR—ADJUSTING P-VALUES FOR MULTIPLICITY REMAINS THE
SUBJECT OF DEBATE AMONG STATISTICIANS, FOR THE SAKE OF SIMPLICITY ONLY UNADJUSTED P-VALUES WILL BE REPORTED
FOR THE FDA’'S EXPLORATORY ANALYSES.
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THE PATIENTS WHO DID NOT RECEIVE STUDY DRUG AS “FAILURES” (/.E., HAVING A PLATELET
TRANSFUSION), SINCE THE DATA ARE REALLY NOT ADEQUATE TO CONCLUDE THAT THE THREE PATIENTS
FOR WHOM DOCUMENTATION OF PLATELET TRANSFUSION IS LACKING, IN FACT WERE NOT TRANSFUSED.
THE RESULT OF THIS “CONSERVATIVE"” EXPLORATORY [TT ANALYSIS IS GIVEN BELOW.

TABLE N2 | 9—"“CONSERVATIVE"” [TT ANALYSIS ON ALL RANDOMIZED PATIENTS

STUDY ARM
PLATELET
TRANSFUSION PLaceso 25 UG/KG SO UG/KG
RecCEIVED N=30 N=3 | N=32
No 2 (7% 6 (19%) 9 (28%)
YES 28 (93%:) 25 (8 1%) 23 (72%)

THE UNADJUSTED P-VALUE FOR THE COMPARISON OF THE PLACEBO AND 50 LIG/KG ARMS FOR THIS
ANALYSIS wAS O.04. IF THE ANALYSIS IS REPEATED RECLASSIFYING PATIENT OO3 AS IF SHE HAD
BEEN TRANSFUSED AS PER PROTOCOL, THE UNADJUSTED P-VALUE FOR THE COMPARISON OF THE
PLACEBO ARM AND THE 50 UG/KG ARM BECOMES O.08. THE P-VALUES FOR THE COMPARISON OF
THE PLACEBO AND 25 UG/KG ARMS AGAIN REMAIN UNCHANGED.

AN ALTERNATIVE METHOD OF PERFORMING THE [TT ANALYSIS WOULD BE TO SIMPLY EXCLUDE THOSE
PATIENTS WHO NEVER RECEIVED STUDY DRUG. TH!S EXPLORATORY ANALYSIS IS GIVEN BELOW.

TABLE N2 20—STuDYy CO308: IMT ANALYSIS UN PATIENTS RECEIVING STUDY DRUG

PLATELET STUDY ARM
TR’;NSFUS'ON PLaceso 25 UG/KG 50 UG/xG
ECEIVED N=30 N=29 N=29
No 2 (7%) 6 (2 1%:) S (31%)
YES 28 (93%) 23 (79%) 20 (69%)

FOR THIS ANALYSIS, COMPARISON OF THE DIFFERENCES BETWEEN PLACEBO AND THE 25 [IG/KG ARM
AND PLACEBO AND THE 50 UUG/KG ARM YIELDED UNADJUSTED P-VALUES OF O.15 anD 0.02,
RESPECTIVELY. |F THE ANALYSIS IS REPEATED RECLASSIFYING PATIENT OO3 AS IF SHE HAD BEEN
TRANSFUSED AS PER PROTOCOL, THE UNADJUSTED P-VALUE FOR THE COMPARISON OF THE PLACEBO
ARM AND THE 50 LG/KG ARM BECOMES O.04. THE P-VALUES FOR THE COMPARISONS OF THE
PLACEBO ARM AND THE 25 UG/KG ARM REMAIN UNCHANGED.

FDA ATTEMPTED AN EXPLORATORY ANALYSIS BY CENTER ON ALL THE PATIENTS WHO HAD RECEIVED
AT LEAST ONE DOSE OF STUDY DRUG (N=88). FOR THIS, AND SUBSEQUENT, ANALYSES PATIENT OO3
WAS CONSIDERED TO HAVE BEEN TRANSFUSED. THE ANALYSIS 8Y CENTER WAS COMPLICATED BY
SEVERAL CONSIDERATIONS. PATIENT ACCRUAL VARIED CONSIDERABLY BY CENTER. TWO CENTERS
ACCRUED | © PATIENTS EACH; ONE CENTER ACCRUED SEVEN PATIENTS; TWO CENTERS ACCRUED SIX
PATIENTS EACH,; THREE CENTERS ACCRUED FOUR PATIENTS EACH; TWO CENTERS ACCRUED THREE
PATIENTS EACH: FIVE CENTERS ACCRUED TWO PATIENTS EACH; AND THREE CENTERS ACCRUED ONE
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PATIENT EACH. SINCE THE RANDOMIZATION WAS NOT STRATIFIED BY SITE, THERE WERE IMBALANCES
BETWEEN THE STUDY ARMS WITHIN CENTERS. ONLY SIX CENTERS HAD AT LEAST ONE PATIENT IN BOTH
THE PLACEBO AND 50 UG/KG ARMS. THE INCIDENCE OF PLATELET TRANSFUSION ALSO VARIED
MARKEDLY BETWEEN CENTERS. IN THE TWO LARGEST CENTERS, THE TRANSFUSION RATES WERE | OO%
(19/19) AND 89% (|1 7/19). IN THE CENTER IN WHICH ALL THE PATIENTS REQUIRED PLATELET
TRANSFUSION, ALL PATIENTS RECEIVED DICEP. IN THE OTHER CENTER, ABOUT HALF OF THE PATIENTS
RECEIVED THE ICE REGIMEN. ONE OF THE TWO PATIENTS WHO AVOIDED TRANSFUSION HAD DOSE
REDUCTION IN CYCLE X+ | (WHICH WAS A MAJOR PROTOCOL VIOLATION). IN THE 3™ {ARGEST CENTER
THE TRANSFUSION RATE WAS 29% (2/7). PATIENTS IN THIS CENTER RECEIVED SIX DIFFERENT
REGIMENS, AND ONLY THREE PATIENTS HAD AN ANC sSOO/UL. IN THE 4™ AND 5™ LARGEST CENTERS
THE TRANSFUSION RATE WAS | OQO% (6/6). OF THE CENTERS REMAINING (ALL WIiTH FOUR OR LESS
PATIENTS) ONLY TWO HAD A PATIENT IN BOTH THE PLACEBO AND NEUMEGA® ARMS. IN BOTH CENTERS
THE TRANSFUSION RATE WAS | O0O% . THUS, ANY CENTER-SPECIFIC EFFECT SEEN IN THIS ANALYSIS
COULD ALSO HAVE BEEN DUE TO THE SPECIFIC CHEMOTHERAPY REGIMEN(S) USED..

SINCE NO PATIENT WHO RECEIVED THE DICEP REGIMEN AVOIDED PLATELET TRANSFUSION, AND ONLY
TWO PATIENTS (ONE OF WHOM HAD CHEMOTHERAPY DOSE REDUCTION) WHO RECEIVED THE ICE
REGIMEN AVOIDED TRANSFUSION, THE POSSIBILITY THAT NEUMEGA® MIGHT BE INEFFECTIVE FOLLOWING
VERY MYELOSUPPRESSIVE REGIMENS WAS INVESTIGATED. FOR THIS EXPLORATORY ANALYSIS, THE
DEGREE OF MYELOSUPPRESSION WAS MEASURED BY THE TIME TO NEUTROPHIL RECOVERY, DEFINED
AS THE TIME TO ANC 250O0/UL IN CYCLE X+ | (THE DATA WERE NOT AVAILABLE FOR CYCLE X).
EIGHTY-SEVEN PATIENTS HAD DATA ADEQUATE TO DETERMINE THE TIME TO ANC 2500/UL. ALL BUT
THREE OF THESE PATIENTS (ONE IN THE 25 UG/KG ARM AND TWO IN THE 50 UG/KG ARM) RECEIVED
CONCURRENT G-CSF. A LOGISTIC REGRESSION WAS USED IN S-PLUS TO MODEL THE PROBABILITY OF
RECEIVING A PLATELET TRANSFUSION USING TIME TO ANC 2500/UL AS A COVARIATE. THE ANALYSIS
SUGGESTED TIME TO ANC 2500/L WAS AN IMPORTANT COVARIATE (P<0O.0 | ) WHERE LONG TIMES
To ANC 2500/UL CORRESPONDED TO A GREATER NEED FOR PLATELET TRANSFUSION. AFTER
ADJUSTING FOR THIS COVARIATE, ANOTHER LOGISTIC REGRESSION ANALYSIS CONFIRMED THE
TREATMENT EFFECT REMAINED WHEN COMPARING THE 50 UG/KG ARM WITH PLACEBO.

THE TIME TO ANC 2500/UL RANGED BETWEEN O AND 20 DAYS FOR THE 87 PATIENTS. THE STUDY
POPULATION WAS ARBITRARILY DIVIDED INTO TWO APPROXIMATELY EQUAL GROUPS—THOSE IN WHOM
TIME TO ANC 2500/UL WAS < | O DAYS (N= 43) AND THOSE IN WHOM TIME TO ANC 2500/LIL was
211 pars (N=44). THE INCIDENCE OF PLATELET TRANSFUSION WAS EVALUATED FOR EACH GROUP.

THESE DATA SUMMARIZED BELOW.

TABLE N2 2 | —STupYy CS2308: ANALYSIS BY TIME TO NEUTROPHIL RECOVERY

TIME TO PLATELET STUDY ARM
SAOrg: TR’:NSFUS'ON PLACEBO NEUMEGAO NEUMEGAO
2500/UL ECEIVED 25 Lc/ko 50 UG/KG
0, Q, [}
<10 Dars Yes 13 (87%) 10 (67%) 7 (54%)
N=43 No 2 (13%) 5 (33%) 6 (46%)
0, 0,
511 Dars YeS 1S (100%) 13 (93%) 13 (87%)
N=44 No 0 (0% [ (7% 2 (13%
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THIS EXPLORATORY ANALYSIS WOULD SUGGEST THAT THE TREATMENT EFFECT OF NEUMEGA  WAS NOT
DISTINCTLY SEEN WITH HIGHLY MYELOSUPPRESSIVE REGIMENS (ARBITRARILY DEFINED AS A REGIMEN
WHICH RESULTS IN A TIME TO ANC 2500/UL OF 2| | DAYS).

THE NUMBER OF PLATELET TRANSFUSION EVENTS AND TIME TO PLATELET RECOVERY WERE SECONDARY
ENDPOINTS. PATIENTS RECEIVED EITHER RANDOM-DONOR PLATELETS OR SINGLE-DONOR PLATELETS.
THERE WAS A SLIGHT IMBALANCE IN THE TYPE OF PLATELET PRODUCT RECEIVED. FORTY-TWO PERCENT
OF THE PATIENTS IN THE PLACEBO ARM AND 44% OF THE PATIENTS IN THE 25 UG/KG ARM RECEIVED
SINGLE-DONOR PLATELETS COMPARED TO | 8% OF THE PATIENTS IN THE 50 LUG/KG ARM.

THE FDA'S ANALYSIS OF TRANSFUSION EVENTS WAS BASED ON 87 PATIENTS FOR WHOM PLATELET
TRANSFUSION DATA WERE AVAILABLE. THE MEDIAN NUMBER OF PLATELET TRANSFUSION EVENTS WAS
2.5 IN THE PLACEBO ARM, TWO IN THE 25 [IG/KG ARM, AND ONE IN THE 50 UG/KG ARM. THE MEAN
NUMBER OF PLATELET TRANSFUSION EVENTS WAS 3.3 FOR THE PLACEBO ARM, 2.0 FOR THE 25
HG/KG ARM, AND 2.2 FOR THE 50O UG/KG ARM. THE DIFFERENCES WERE NOT STATISTICALLY
SIGNIFICANT. THESE DATA ARE SUMMARIZED BELOW.

TABLE N2 22—STuDY CO9308: PLATELET TRANSFUSIONS IN CYCLE X+ |

STUDY ARM
PLATELET
TRAENSFUS'ON Praceso 25 UG/kG 50 Us/kG
VENTS N=230 N=29 N=28

MEDIAN 2.5 2 |
MEAN 3.4 2.1 2.2
RANGE o-17 o-7 0-9
TOoTAL NUMBER OF TRANSFUSIONS: (=} 59 60

% SINGLE-DONOR UNITS 42% 44%% | 8%

THREE-FOURTHS (7 4%) OF THE 88 PATIENTS WHO RECEIVED STUDY DRUG WERE TRANSFUSED FOR
EACH PLATELET COUNT £20,000/UL AS PER PROTOCOL: 24 IN THE PLACEBO ARM; |9 IN THE 25
HG/KG ARM; AND 22 IN THE 50 UG/KG ARM. TWELVE PATIENTS MISSED ONE TRANSFUSION; EIGHT
PATIENTS MISSED TWO TRANSFUSIONS; TWO PATIENTS MISSED FOUR TRANSFUSIONS; AND ONE PATIENT
MISSED SIX TRANSFUSIONS. THUS, THERE WERE 42 DOCUMENTED INSTANCES IN WHICH A PLATELET
TRANSFUSION WAS NOT GIVEN FOR A PLATELET COUNT <20,000/UL: EIGHT IN THE PLACEBO ARM;,
14 1IN THE 25 UG/KG ARM; AND 20 iIN THE 50 [G/KG ARM. IF THESE "“MISSED” PLATELET
TRANSFUSIONS ARE ALSO CONSIDERED TRANSFUSION EVENTS, THE DATA ARE NOT SIGNIFICANTLY
CHANGED. THE MEDIAN NUMBERS ARE UNCHANGED AND THE MEAN NUMBER OF PLATELET TRANSFUSION
"EVENTS"” BECOME 3.6, 2.5, AND 2.8, RESPECTIVELY.

TWO PATIENTS, BOTH IN THE 50 [IG/KG ARM, DID NOT RECOVER TO A PLATELET COUNT ZZO.OOO/;JL..
ACCORDING TO THE SPONSOR'S ESG ANALYSIS OF TIME TO PLATELET RECOVERY, THE MEDIAN TIME
TO PLATELET RECOVERY 7O 220,000/UL was |7 DAYs, 14Y2 DAYS, AND |3 DAYS IN THE
PLACEBO, 25 UG/KG ARM, AND 50 UG/KG ARM, RESPECTIVELY. THE FDA ANALYSIS WAS DONE ON
ALL PATIENTS FOR WHOM THERE WERE DATA, INCLUDING THOSE CONSIDERED NOT EVALUABLE BUT
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EXCLUDING THE FIVE PATIENTS WHO NEVER RECEIVED STUDY DRUG. THE MEDIAN TIME TO RECOVERY,
WHICH WAS DETERMINED FROM THE KAPLAN-MEIER ESTIMATES OF TIME TO RECOVERY, DIFFERED
SLIGHTLY FROM THE SPONSOR'S ANALYSIS— | 5 DAYS, | 3 DAYS, AND | 3 DAYS, RESPECTIVELY. THE
DIFFERENCES IN THE ARMS WERE NOT STATISTICALLY SIGNIFICANT IN EITHER ANALYSIS. THESE DATA
ARE TABULATED BELOW.

TABLE N® 23—STUuDY CO9308: TIME TO PLATELET RECOVERY TO 220,000/UL

STUDY ARM
ANALYSIS PLACEBO 25 LG/KG 50 Uc/KG
N MEDIAN N MEDIAN N MEDIAN
SPONSOR (N=80) 27 1 7.0 Dars 28 14.5 Dars 25 1 3.0 Dars
FDA (N=87) 30 1 5.0 Dars 28 1 3.0 Dars 29 1 3.0 Dars

A TOTAL OF | © PATIENTS (20%) DID NOT COMPLETE CYCLE X+ | AS PLANNED: TWO IN THE PLACEBO
ARM (7%), FIVE IN THE 25 UG/KG ARM (1 &%), AND | 2 IN THE S50 LIG/KG ARM (38%). IN ADDITION
TO THE FIVE PATIENTS WHO WITHDREW BEFORE RECEIVING STUDY DRUG, EIGHT PATIENTS WITHDREW
BECAUSE AN ADVERSE EVENT (AE) AND SIX PATIENTS WITHDREW FOR A REASON OR REASONS NOT
ATTRIBUTABLE TO A SPECIFIC AE. OF THE EIGHT PATIENTS WHO WITHDREW BECAUSE OF A SPECIFIC
AE: ONE PATIENT IN THE PLACEBO ARM WITHDREW BECAUSE OF THROMBOCYTHEMIA AND ONE BECAUSE
OF PHLEBIMS AND CELLULITIS; TWO PATIENTS IN THE 25 [IG/KG ARM WITHDREW BECAUSE OF ATRIAL
FIBRILLATION (AF); AND ONE PATIENT EACH IN THE 50 LIG/KG ARM WITHDREW BECAUSE OF AF, AN
UNSPECIFIED ARRHYTHMIA, SYNCOPE, AND FLU-LIKE SYMPTOMS. OF THE SIX PATIENTS WHO WITHDREW
NOT BECAUSE OF A SPECIFIC AE: ONE WITHDREW BECAUSE OF RAPIDLY PROGRESSIVE DISEASE; ONE,
WHO WAS HOSPITALIZED WITH PANCYTOPENIA, WITHDREW TO “...VIS/T FAMILY...;” ONE, WHO WAS
HOSPITALIZED WITH AF, WITHDREW BECAUSE OF “...TOO MANY SIDE EFFECTS, INCLUDING EDEMA...;"
AND THREE WITHDREW CONSENT FOR REASONS NOT STATED. OF THESE THREE, ALL THREE WERE
NOTED TO DEVELOP AF: ONE WAS HOSPITALIZED AND THE OTHER TWO RESOLVED SPONTANEOUSLY.
THUS, 28 PATIENTS FROM THE PLACEBO ARM, 26 FROM THE 25 LUG/KG ARM, AND 20 FROM THE
50 [UG/KG cOMPLETED CYCLE X+ | . CYCLE X+ | PATIENT WITHDRAWAL IS SUMMARIZED BELOW.

TABLE N2 24—STUDY CO308: RANDOMIZED PATIENTS WHO DID NOT COMPLETE CYCLE X+ |

STUDY ARM
® ®
STuoy DRuUG PLACEBO NEUMEGA NEUMEGA

DISCONTINUATION 25 Uo/ka/D 50 UG/KkG/D TOTAL
N=30 N=3I N=32 N=93

BEFORE DOSING (o] 2 3 5

DURING DOSING: DuE TO AE 2 2 4 8

NoT Due To AE (e | S 6

TOTAL 2 5 12 19
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TWENTY-EIGHT PATIENTS ELECTED TO PROCEED TO CYCLE X+2: | O FROM THE PLACEBO ARM, | |
FROM THE 25 LIG/KG ARM, AND SEVEN FROM THE 50 LIG/KG ARM. FIVE PATIENTS IN THE PLACEBO
GROUP WHO ENTERED CycLE X+ 2 HAD RECEIVED THE LOWER VOLUME PLACEBO AND FIVE HAD
RECEIVED THE HIGHER VOLUME PLACEBO. THESE WERE ASSIGNED TO THE 25 UG/KG DOSE AND THE
50 UG/KG DOSE ARMS, RESPECTIVELY. PATIENTS WHO CONTINUED INTO THE OPEN-LABEL CYCLE WERE
TREATED WITH THE SAME CHEMOTHERAPY THEY RECEIVED IN CYCLE X+ | WITH NO DOSE
REDUCTION—EXCEPT FOR ONE PATIENT WHO WAS EXCLUDED FROM THE ANALYSES. FOUR PATIENTS
DID NOT REQUIRE PLATELET TRANSFUSION IN CYCLE X+ 2: THREE HAD RECEIVED NEUMEGA® AND DID
NOT REQUIRE PLATELET TRANSFUSION IN CYCLE X+ | (ONE IN THE 25 UG/KG ARM AND TWO IN THE
50 UG/KG ARM). THE FOURTH PATIENT RECEIVED PLACEBO AND WAS TRANSFUSED IN CYCLE X+ 1 .

STUDY RESULTS—SAFETY

THE 88 PATIENTS WHO RECEIVED AT LEAST ONE DOSE OF STUDY DRUG WERE INCLUDED IN THE
SAFETY ANALYSIS. THE INCIDENCE OF AES IN EACH OF THE STUDY ARMS WAS COMPARED" BY FISHER'S
ExacT TEST. THE INCIDENCE OF AES IN THE NEUMEGA® ARMS WAS SIMILAR,TAND THE TWO ARMS WERE
COMBINED FOR ANALYSIS. THE AES ASSOCIATED WITH NEUMEGA® (P<O.1 BY FISHER'S ExacT TEST)
ARE SUMMARIZED BELOW. FOR THE AES MARKED WITH AN ASTERISK (*) THE P-VALUE was <O.05.

TABLE N2 25—STUDY CO308: AES ASSOCIATED WITH NEUMEGA® IN CYCLE X+ |

Stuoy DRuG
ADVERSE PraceBo NeumMeca®
EVENT N=30 N=58

OVERALL GRADE 23 OVERALL GRADE 23
EpEMA* . 5 (1 7%) (e} 35 (60%) 1 (2%)
DYsPNEA 8 (27%:) I (3%) 28 (48%) 3 (5%)
ANOREXIA 6 (20%:) o] 23 (40%) (o]
FEVER 6 (20%) 2 (7%) 22 (38%) 2 (3%)
HEADACHE®* 2 (7%) (o] 18 (31%:) | (2%)
TACHYCARDIA® o o 14 (24%) (e}
PALPITATIONS * (@] (e} L (19%:) o
ATRIAL FIBRILLATION/FLUTTER® O O 8 (1 4%:) I (2%)
"SERIOUS"” ANEMIA (o] o} S (10%: S (1 O%:)

s
PLACEBO vs 25 UG/KG., PLACEBO vS 50 LUG/KG. AND 25 LG/KG vs 50 LUG/KG.

T EXCEPT FOR INJECTION SITE REACTIONS, SYNCOPE, AND CONSTIPATION. BOTH INJECTION SITE REACTIONS AND
CONSTIPATION WERE MORE COMMON IN THE 25 [IG/KG ARM. HOWEVER, THE OVERALL INCIDENCES WERE SIMILAR TO THOSE
OF PLACEBO (9% VvSs | 3% AND | 9% vs | 3%, RESPECTIVELY). SYNCOPE WAS REPORTED IN FIVE PATIENTS (| 7%) IN
THE SO [UG/KG ARM. NONE OF THE PATIENTS IN THE 25 [UG/KG ARM, AND IN ONE PATIENT (3%) IN THE PLACEBO ARM. THE
ONLY STATISTICALLY SIGNIFICANT DIFFERENCE WAS THE DIFFERENCE BETWEEN THE TWO NEUMEGA ® ARMS (P=0.05).
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OF THE EIGHT FPATIENTS WITH AF, TWO HAD A HISTORY OF ATRIAL ARRHYTHMIAS DURING CYCLE X AND
HAD SIMILAR ARRHYTHMIAS DURING CYCLE X+ | AND TWO HAD ATRIAL ARRHYTHMIAS DETECTED ONLY
BY HOLTER MONITORING. A RETROSPECTIVE LOGISTIC REGRESSION ANALYSIS OF POSSIBLE RISK
FACTORS FOR ATRIAL ARRHYTHMIAS WAS PERFORMED IN 68 PATIENTS (INCLUDING TEN PLACEBO
PATIENTS WHO RECEIVED NEUMEGA@ IN CYCLE X+ 2). AGE WAS THE ONLY FACTOR SIGNIFICANTLY
ASSOCIATED WITH THE LIKELIHOOD OF DEVELOPING ATRIAL FIBRILLATION OR FLUTTER.

THERE WAS A DOSE-RESPONSE EFFECT IN THE INCIDENCE OF SERIOUS AES. FIFTEEN PATIENTS HAD
AT LEAST ONE AE JUDGED TO BE SERIOUS: TWO (7%) IN THE PLACEBO ARM; FOUR (| 4%) IN THE
NEUMEGA® 25 HG/KG ARM; AND NINE (31 %) IN THE NEUMEGA® 50 UG/KG ARM. THE DIFFERENCE
WAS STATISTICALLY SIGNIFICANT (P=0.02 BY THE COCHRAN-ARMITAGE TEST).

THE INCREASE IN “SERIOUS" (WHO GRADE 23) ANEMIA IN THE PATIENTS RECEIVING NEUMEGA® WAS
DUE TO THE FACT THAT THE MEAN HGB CONCENTRATION AT BASELINE WAS SIGNIFICANTLY LOWER IN
BOTH THE NEUMEGA® ARMS THAN IN THE PLACEBO ARM (P = O.03). OVERALL, MEAN HEMOGL.OBIN
CONCENTRATIONS DECREASED SIMILARLY IN ALL THREE ARMS DURING CYCLE X+ | . THE DECREASES
WERE MORE PRONOUNCED DURING THE FIRST 5 DAYS OF TREATMENT AMONG PATIENTS RECEIVING
NEUMEGA® COMPARED WITH THE PATIENTS RECEIVING PLACEBO. HOWEVER, IN ALL THREE ARMS THE
HGB NADIR OCCURRED ON DAY 7 AND THE DECREASE FROM BASELINE WAS SIMILAR (| 4% FOR THE
PLACEBO ARM; | 1% FOR THE 25 G/KG ARM; AND | 5% FOR THE 50 UG/KG ARM). BY THE END
oF CYCLE X+ |, MEDIAN HGB CONCENTRATIONS WERE ESSENTIALLY IDENTICAL IN THE THREE ARMS,
EVEN THOUGH THE NEUMEGA® ARMS STARTED LOWER. THESE DATA ARE SUMMARIZED BELOW.

TABLE N2 26—STuDY CO308: MEAN HGB CONCENTRATIONS IN CYCLE X+ |

STuDY MEAN HGB CONCENTRATION (G/DL) ON STUDY DAy (CycLE X+ 1)

ARM o I 3 l s | 7 14 21 26

PrLaceso 10.9 1.0 10.3 9.4 10.2 10.2 10.1
NEUMEGAOZ 25 UG/KG 10.3 9.9 9.3 9.2 S.9 10.5 10.0
50 UG/KG 10.2 9.5 9.l 8.7 9.6 S.8 10.0
COMBINED 10.3 9.7 9.2 .9.0 9.7 10.2 10.0

RED BLOOD CELL TRANSFUSION WAS SIMILAR IN THE THREE ARMS. TWENTY-SIX PATIENTS (87%) IN THE
PLACEBO ARM, 26 PATIENTS (S0%) IN THE 25 LUG/KG ARM, AND 24 PATIENTS (83%) IN THE 50
UG/KG ARM RECEIVED RBC TRANSFUSIONS. THE MEDIAN NUMBER OF REBC TRANSFUSION EVENTS WAS
TWO IN EACH OF THE THREE ARMS. THE MEAN NUMBERS OF RBC TRANSFUSION EVENTS WERE 2.0,
2.2, AND 2.0 FOR THE PLACEBO, 25 UG/KG, AND 50 LG/KG ARMS, RESPECTIVELY. THE MEDIAN
NUMBERS OF RBC UNITS TRANSFUSED WERE TWO, FOUR, AND TWO IN THE PLACEBO, 25 UG/KG, AND
50 UG/KG ARMS, RESPECTIVELY. THE MEAN NUMBERS OF RBC UNITS TRANSFUSED EVENTS WERE
3.0, 3.2, AND 3. | FOR THE PLACEBO, 25 UG/KG, AND 50 LUG/KG ARMS, RESPECTIVELY. -

THE TOTAL NUMBER OF TRANSFUSION EVENTS OF ANY KIND (RBC, PLATELET, AND “MISSED"” PLATELET)

WAS ALSO COMPARED AMONG THE STUDY ARMS. THE MEDIAN NUMBERS OF TRANSFUSION EVENTS OF
ANY KIND WERE FIVE IN THE PLACEBO ARM; FIVE IN THE 25 [IG/KG ARM; AND FOUR IN THE 50 UG/KG
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ARM. THE MEAN NUMBERS OF TRANSFUSION EVENTS OF ANY KIND WERE 5.6 IN THE PLACEBO ARM;
4.8 IN THE 25 UG/KG ARM; AND 4.9 IN THE 50 [IG/KG ARM.

THERE WAS NO EVIDENCE OF AN ADVERSE EFFECT ON NEUTROPHIL RECOVERY (£.G., "LINEAGE
STEAL"”) OR OF AN ADVERSE DRUG INTERACTION WITH G-CSF (ALL BUT THREE PATIENTS RECEIVED
CONCURRENT G-CSF). THE TIME TO ANC 2500/l WAS SIMILAR IN THE THREE ARMS, AS WAS THE
INCIDENCE OF FEBRILE NEUTROPENIA. AS WITH PLATELET RECOVERY, THE FDA'S ANALYSIS DIFFERED
SLIGHTLY FROM THE SPONSOR'S ANALYSIS. THESE DATA ARE SUMMARIZED BELOW. ONE PATIENT IN THE

25 LUG/KG ARM DID NOT RECOVER TO aN ANC 2500/LL.

TABLE N® 27—STUuDY CS308: NEUTROPHIL RECOVERY

STUDY ARM

PARAMETER PLACEBO 25 Uo/kG 50 UG/KG

N=30 N=28 N=29

Dars TO ANC 2500/t (FDA's ANALYSIS): MEDIAN 1.0 10.5 11.0

Dars 7o ANC 2500/{iL (SPONSOR'S ANALYSIS): MEDIAN 12.5 13.0 12.0

MEAN .2 10.0 10.0

RANGE 0-20 O-21 o-21
FEBRILE NEUTROPENIA 9 (30%) 8 (28%) 11 (38%)
CONCOMITANT G-CSF 30 (1 00%) 27 (96%:) 27 (93%)

ONE PATIENT IN THE 25 LIG/KG ARM DIED AFTER 7 DAYS OF TREATMENT IN CYCLE X+ 2. NO OTHER
PATIENT DIED WHILE BEING TREATED WITH STUDY DRUG; HOWEVER, SEVEN PATIENTS DIED DURING OR
WITHIN 3 MONTHS OF ENTERING THE STUDY. THE DEATHS WERE EQUALLY DISTRIBUTED AMONG THE
THREE ARMS: TWO IN THE PLACEBO ARM AND THREE IN EACH OF THE NEUMEGA® ARMS. ALL DEATHS
WERE DUE TO CANCER PROGRESSION, AND WERE CONSIDERED UNRELATED TO TREATMENT WITH STUDY

DRUG.

OF THE 88 PATIENTS WHO RECEIVED STUDY DRUG, 85 HAD SAMPLES SUITABLE FOR ASSESSING
ANTIBODY FORMATION. INCREASED REACTIVITY IN THE ANTIBODY ELISA wWAS OBSERVED IN SAMPLES
FROM SIX PATIENTS (7%). THE DEVELOPMENT OF ANTI-RHIL-1 | ANTIBODIES APPEARED TO HAVE NO
CLINICAL SIGNIFICANCE—/.E., THE ANTIBODIES WERE NOT ASSOCIATED WITH ANY ADVERSE EVENTS.

V. PIVOTAL TRIAL N2 2—STUDY CS4 16

GENERAL

STUDY CO4 | 6 "“PHASE & DOUBLE-MASKED, RANDOMIZED COMPARISON OF RECOMBINANT HUMAN
INTERLEUKIN ELEVEN (NEUMEGA® RAIL-1 | GROWTH FACTOR) AT A DOSE OF 50 MG/KG/D PLUS
G-CSF vs PLACEBO PLUS G-CSF IN PATIENTS WITH BREAST CANCER RECEIVING HIGH-DOSE
CYCLOPHOSPHAMIDE AND DOXORUBICIN” WAS CONDUCTED BY | 4 INVESTIGATORS IN THE UNITED
STATES. THE TRIAL OPENED FOR ACCRUAL IN NOVEMBER | ©94 AND CLOSED IN MAY | ©96.
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STuDY DESIGN

THE STUDY OBJECTIVES WERE TO ASSESS: [|] THE ABILITY OF NEUMEGA® TO PREVENT PLATELET
TRANSFUSION OVER TWO CYCLES OF CHEMOTHERAPY; [2] THE TOXICITY OF NEUMEGA®; AND (3] THE
PRODUCTION OF ANTI-RHIL- 1 | ANTIBODIES. PATIENTS WERE WOMEN WITH STAGE Ii, llIl, OR IV BREAST
CANCER UNDERGOING DOSE-INTENSIVE CHEMOTHERAPY WITH CYCLOPHOSPHAMIDE AND DOXORUBICIN."
PATIENTS WITH A HISTORY OF ATRIAL ARRHYTHMIAS OR ANY CONDITION KNOWN TO INCREASE THE RISK
OF ATRIAL ARRHYTHMIAS WERE EXCLUDED. STRATIFICATION WAS BY INVESTIGATOR AND PREVIOUS
CHEMOTHERAPY (YES/NO). THE STUDY REQUIRED TWO BLINDED CYCLES WITHOUT DOSE REDUCTION
OR CROSSOVER. NEUMEGA® COULD BE GIVEN FOR UP TO FOUR ADDITIONAL CYCLES FOR PATIENTS
WHO CONTINUED TO RECEIVE THE SAME CHEMOTHERAPY REGIMEN WITHOUT ANY DOSE REDUCTION.

PATIENTS WERE RANDOMIZED TO:

Neumeca® 50 Lc/ke SO QD Days 2 THRoUGH | 1/18Y
PLacEBO SO QD DAYS 2 THROUGH | 1/18"

ALL PATIENTS RECEIVED G-CSF 5 UG/KG SQ QD Dar 2 UNTIL ANC 2 | O,000/UL. ANTIEMETICS
WERE GIVEN PROPHYLACTICALLY AS PER INSTITUTIONAL PRACTICE (ONDANSETRON AND DEXAMETHASONE
WERE RECOMMENDED). ADDITIONAL SUPPORTIVE CARE (£.G., DIURETICS AND ELECTROLYTES) WERE
ADMINISTERED AS NEEDED. CIPROFLOXACIN 500 MG PO BID wAs GIVEN TO ALL PATIENTS FROM Day
2 UNTIL ANC 21 ,000/UL. PROPHYLACTIC PLATELET TRANSFUSIONS WERE GIVEN FOR PLATELET
COUNTS £20,000/UL. RBC TRANSFUSIONS WERE GIVEN AT THE INVESTIGATOR'S DISCRETION. DAILY
PLATELET COUNTS WERE OBTAINED WHEN THE PLATELET COUNT was <50,000/it. CHEMOTHERAPY
AND ALL SUPPORTIVE CARE (INCLUDING STUDY DRUG AND G-CSF) WAS REPEATED AT 2 |- TO 28-DAY
INTERVALS, PENDING RECOVERY TO WBC 2 3,000/UL AND PLATELET COUNT 2 | 0O,000/uL."

THE PRIMARY ENDPOINT WAS WHETHER OR NOT A PATIENT REQUIRED ONE OR MORE PLATELET
TRANSFUSIONS DURING TWO CYCLES OF CHEMOTHERAPY.* SAFETY WAS ASSESSED IN TERMS OF THE
NUMBER OF ADVERSE EVENTS AND ABNORMAL LABORATORY TEST RESULTS. THE NUMBER OF RBC
TRANSFUSIONS AND TUMOR RESPONSE INFORMATION WAS ALSO COLLECTED. SECONDARY ENDPOINTS
INCLUDED: TIME TO ANC >500/UL; NUMBER OF TRANSFUSIONS; DURATION OF PLATELET COUNT
<50,000/L; AUC OF THE RHIL-| | CONCENTRATION TIME CURVE; AND THE PRESENCE OF
ANTI-RHIL-1 | ANTIBODIES. ALL PATIENTS WERE TO BE EVALUABLE EXCEPT THOSE WHO DISCONTINUED

Y CPA 3200 Mo/MZ & DOX 75 MG/MZ IV ON DAY |

v
STUDY DRUG WAS DISCONTINUED ON DAY | | IF THE PLATELET COUNT wWas 250,000/LL AND A PLATELET
TRANSFUSION HAD NOT BEEN GIVEN ON EITHER DAY S OR | O. IF THE PLATELET COUNT ON DAY | | was <50,000/uUL
OR IF A PLATELET TRANSFUSION WAS GIVEN ON DAY © OR | O STUDY DRUG CONTINUED UNTIL Day | 8.

w
IF THE WBC OR PLATELET COUNT HAD NOT RECOVERED BY DAY 22, OR IF ANY GRADE 23 NON-HEMATOLOGIC
TOXICITY HAD NOT RESOLVED, TREATMENT WAS DELAYED FOR 7 DAYS. IF THE TOXICITY HAD NOT RECOVERED BY Day 29,
THE PATIENT WAS DISCONTINUED FROM THE STUDY.

X ORIGINALLY. THE PRIMARY ENDPOINT WAS THE NUMBER OF PLATELET TRANSFUSIONS. HOWEVER, A PLANNED
INTERIM ANALYSIS AFTER ~ Y3 OF THE PATIENTS HAD BEEN ENROLLED SHOWED THE NUMBER OF PLATELET TRANSFUSIONS
WAS FAR LESS THAN HAD BEEN PREDICTED. THE PRIMARY ENDPOINT WAS CHANGED BY AMENDMENT IN MAY | 995 wHILE
THE STUDY WAS STILL BLINDED.
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THE STUDY BEFORE RECEIVING A FULL COURSE OF STUDY DRUG DUE TO EITHER CANCER
PROGRESSION; TOXICITY UNRELATED TO STUDY DRUG; OR THOSE WITH A MAJOR PROTOCOL VIOLATION.
HOWEVER, THOSE PATIENTS WHO RECEIVED PLATELET TRANSFUSION IN CYCLE | AND WHO DID NOT
PROCEED TO CYCLE 2 WERE CONSIDERED EVALUABLE, SINCE THEY MET THE DEFINITION OF
“FAILURES."” IN ADDITION, AN INTENT-TO-TREAT ANALYSIS WAS TO BE PERFORMED ON ALL PATIENTS
WHO RECEIVED AT LEAST ONE DAY OF STUDY DRUG, WHETHER OR NOT THEY COMPLETED THE TWO

BLINDED CYCLES.

STUDY RESULTS—EFFICACY

SEVENTY-SEVEN PATIENTS WERE ENROLLED AND RANDOMIZED: 37 TO THE PLACEBO ARM AND 40 TO
THE NEUMEGA® ARM. THE ARMS WERE BALANCED FOR AGE, RACE, MENOPAUSAL STATUS, STAGE OF
DISEASE, AND PERFORMANCE SCORE. THE DEMOGRAPRICS ARE TABULATED BELOW.

TABLE N2 28—STUDY CO4 | 6;: PATIENT DEMOGRAPHICS

STUDY ARM .
DEMOGRAPHIC
CHARACTERISTIC Praceso Neumeca® TotaL
N=37 N=40

AGE (YEARS): MEAN 45.7 47.9 <46.8

RANGE 25-75 36-63 25-75
RACE: Brack 6 (16%) 7 (1 7% 13 (] 7%)
CAUCASIAN 28 (76%) 32 (80%) 60 (78%)

HisPANIC 2 (5%) (e} 2 (3%)

OTHER I (3%?) I (3%) 2 (3%)
MENOPAUSAL STATUS: PRE- 1 8 (49%:) 19 (48%) 37 (48%)
PosT- 14 (38%) 18 (45%) 32 (42%)

PERI- S (1 3%) 3 (7%) 8 (10%)
DISEASE STAGE: 2 7 (19%) S (1 2%?) 12 (16%)
3 12 (32%) 10 (25%!) 22 (29%)
) 18 (49%) 25 (63%) 43 (56%)
ECOG PERFORMANCE SCORE: (] 31 (84%) 31 (78%) &2 (81 %)
1 4 (1 1%) 7 (1 7%:) 11 (1<4%)

22 2 (5%} 2 (5%?) 4 (5%)
PRIOR THERAPY: YES 10 (27%) 13 (32%) 23 (30%)
No 27 (73%) 27 (68%:) 54 (70%)

33



AS WITH STUDY CO308, THE SPONSOR CONDUCTED A STATISTICAL ANALYSIS ON THREE PATIENT
POPULATIONS: AN INTENT-TO-TREAT ([TT) POPULATION, AN EVALUABLE SUBGROUP (ESG) POPULATION,
AND A “COMPLETER" SUBGROUP (CSG) POPULATION. THE PROTOCOL FOR STUDY Co4 16 STATED
THE PRIMARY EFFICACY ANALYSIS WAS TO BE PERFORMED ON THE ESG POPULATION. THE SPONSOR'S
ANALYSES OF THE THREE POPULATIONS WERE CONFIRMED; HOWEVER, EXPLORATORY ANALYSES WERE
ONLY CONDUCTED ON THE [TT AND ESG POPULATIONS—FOR REASONS PREVIOUSLY DISCUSSED (SEE

PAGE 22, ABOVE).

ALL PATIENTS RANDOMIZED RECEIVED AT LEAST ONE DOSE OF STUDY DRUG. THIRTEEN PATIENTS
(| 7%) DROPPED OUT OF THE STUDY BEFORE CYCLE 2-—SEVEN IN THE PLACEBO ARM AND SIX IN THE
NEUMEGA® ARM. THE REASONS ARE SUMMARIZED BELOW.

TABLE N2 20—STuDY C94 | 6: PATIENTS FAILING TO ENTER CYCLE 2

STUDY ARM
REASON FOR
D TH TION ® ToraL
ISCONTINUA PLACEBO NEUMEGA
Y *
ADVERSE EVENT 2 4 ]
z
CHEMOTHERAPY 3 | 4
DiSEASE PROGRESSION | o /
WITHDREW CONSENT l O /
DEATH (o] 1 /

OF THE | 3 PATIENTS NOT ENTERING CYCLE 2, FIVE (ONE IN THE PLACEBO ARM AND FOUR IN THE
NEUMEGA® ARM) WERE TRANSFUSED DURING CYCLE |. THESE FIVE PATIENTS WERE CONSIDERED
EVALUABLE SINCE THEY HAD MET THE PROTOCOL DEFINITION OF "FAILURE” BEFORE THEY DROPPED
OUT. EIGHT OF THE PATIENTS WHO DID NOT ENTER CYCLE 2 (SIX IN THE PLACEBO ARM AND TWO IN
THE NEUMEGA® ARM) WERE NOT TRANSFUSED IN CYCLE | AND, THUS, WERE CONSIDERED NOT
EVALUABLE. AN ADDITIONAL TWO PATIENTS, WHO DID COMPLETE CYCLE 2, WERE ALSO CONSIDERED
NOT EVALUABLE BECAUSE OF MAJOR PROTOCOL EVALUATIONS.** THEREFORE, THE ESG POPULATION

Y
THE ADVERSE EVENTS RESPONSIBLE FOR DISCONTINUATION IN THE PLACEBO ARM WERE THROAT TIGHTNESS AND
y [
ATRIAL FIBRILLATION/FLUTTER, EACH {N ONE PATIENT. IN THE NEUMEGA ARM THE ADVERSE EVENTS WERE MUCOSITIS,
DYSPNEA, ATRIAL FIBRILLATION/FLUTTER, AND DIARRHEA, ALSQO EACH IN ONE PATIENT. .

Z
ACCORDING TO THE REPORT, PATIENTS "...CLASS/FIED AS DISCONTINUING BECAUSE OF CHEMOTHERAPY
DISCONTINUED THE STUDY BECAUSE THEY DID NOT WISH TO CONTINUE THE SPECIFIC CHEMOTHERAPY REGIMEN USED IN
THIS STUDY, ALTHOUGM THEIR DISCONTINUATION WAS NOT LINKED B8Y THE INVESTIGATOR TO A SPECIFIC ADVERSE EVENT. "

MPATIENT 033, RANDOMIZED TO PLACEBO, MISSED FOUR CONSECUTIVE COUNTS IN CYCLE 2 WHEN HER )
PLATELET COUNT wWAS <50,000/UL. SHE HAD | WEEK OF PLATELET COUNTS IN THE 35-49.000/UL RANGE BEFORE
MISSING THE FOUR COUNTS. HER NEXT, AND LAST, PLATELET COUNT was 70,000/UL. THIS PATIENT NEVER HAD A
PLATELET COUNT $20,000/UL IN EITHER BLINDED CYCLE, AND WAS NOT TRANSFUSED. PATIENT O86, RANDOMIZED TO
NEUMEGA®, WAS NOT TRANSFUSED IN CYCLE 2 WHEN HER PLATELET COUNT was 20,000/UL. THIS WAS HER ONLY COUNT
$20.000/UL IN EITHER BLINDED CYCLE.
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®
CONSISTED OF 67 PATIENTS: 30 IN THE PLACEBO ARM AND 37 IN THE NEUMEGA  ARM. SINCE ALL
PATIENTS RANDOMIZED RECEIVED STUDY DRUG, THE T POPULATION CONSISTED OF 77 PATIENTS: 37

IN THE PLACEBO ARM AND 40 IN THE NEUMEGA ARM.

ACCORDING TO THE SPONSOR'S ESG ANALYSIS, 40 PATIENTS AVOIDED PLATELET TRANSFUSION OVER
THE TWO BLINDED CYCLES: | 4 oF 30 (47%) IN THE PLACEBO ARM AND 26 oOF 37 (70%) IN THE
NEUMEGA® ARM. THIS DIFFERENCE DID NOT REACH STATISTICAL SIGNIFICANCE (P=0.08 BY FISHER'S
ExacT TEST). THE ESG ANALYS!S DOES NOT INCLUDE THE TWO PATIENTS CONSIDERED NOT EVALUABLE
BECAUSE OF A MAJOR PROTOCOL VIOLATION. IN THE PROTOCOL, A MAJOR VIOLATION WAS DEFINED
AS ONE “...THAT COULD CONFOUND THE INTERFPRETATION OF THE PATIENT'S OUTCOME FOR THE
PRIMARY ANALYSIS.” ALTHOUGH THE PROTOCOL VIOLATIONS WERE CERTAINLY MAJOR, THE OUTCOME
FOR EACH PATIENT (AS FAR AS PLATELET TRANSFUSION GOES) COULD BE HYPOTHESIZED, GIVEN THE
DATA AVAILABLE. THE PATIENT WHO MISSED FOUR CONSECUTIVE PLATELET COUNTS ALMOST CERTAINLY
WOULD NOT HAVE REQUIRED PLATELET TRANSFUSION, SINCE THE MISSED COUNTS WERE | WEEK POST-
NADIR, AND JUST PRIOR TO RECOVERY. THE PATIENT NOT TRANSFUSED WITH A PLATELET COUNT OF
20,000/UL SHOULD HAVE BEEN TRANSFUSED. |F THESE TWO PATIENTS ARE INCLUDED IN THE ESG
POPULATION, IT WOULD MEAN |5 OUT OF 31| PATIENTS (48%) IN THE PLACEBO ARM AVOIDED
PLATELET TRANSFUSION COMPARED TO 26 OUT OF 38 PATIENTS (68%) IN THE NEUMEGA® ARM
(P=0.14 BY FISHER'S EXACT TEST).

FOR THE MT ANALYSIS, THE PATIENTS WHO DROPPED OUT OF CYCLE | WITHOUT BEING TRANSFUSED
NEEDED TO HAVE AN OUTCOME ASSIGNED. FOR THE [TT ANALYSIS, THE SPONSOR CONSIDERED THEM
AS TREATMENT FAILURES (/.E., AS HAVING BEEN TRANSFUSED).®® WITH THIS OUTCOME ASSIGNMENT,
1S OF THE 37 PATIENTS (4 | %) IN THE PLACEBO ARM AVOIDED TRANSFUSION AND 27 OF THE 40
PATIENTS (68%) IN THE NEUMEGA® ARM AVOIDED TRANSFUSION. THIS DIFFERENCE WAS STATISTICALLY
SIGNIFICANT (P=0.02 BY FISHER'S EXACT TEST). |IF THE PATIENT WITH THE PLATELET COUNT OF
20,000/ L WHO WAS NOT TRANSFUSED WERE TO BE INCLUDED AS HAVING BEEN TRANSFUSED), THE
OUTCOME IS NOT SIGNIFICANTLY ALTERED—IT WOULD MEAN THAT 41| %OF THE PATIENTS IN THE
PLACEBO ARM AVOIDED TRANSFUSION vS 65% OF THE PATIENTS IN THE NEUMEGA® ARM (P=0.04
BY FISHER'S EXACT TEST).

AS NOTED PREVIOUSLY, ONE OF THE BENEFITS OF AN [TT ANALYSIS IS IT IS USUALLY A CONSERVATIVE
ANALYSIS, AND ASSIGNING “FAILURE"™ TO PATIENTS FOR WHOM THE OUTCOME IS UNKNOWN IS OFTEN
THE MOST CONSERVATIVE APPROACH. HOWEVER, IN THIS STUDY THERE WAS A MAJOR IMBALANCE IN
THE NUMBERS OF PATIENTS IN EACH ARM NEEDING OUTCOME ASSIGNMENT—SIX IN THE PLACEBO ARM
AND TWO IN THE NEUMEGA® ARM. THUS, ASSIGNING “FAILURE" TO THOSE PATIENTS WITH UNKNOWN
OUTCOMES WOULD BIAS THE STUDY IN FAVOR OF THE STUDY DRUG. SINCE THE INCIDENCE OF SEVERE
THROMBOCYTOPENIA—AND THEREFORE PLATELET TRANSFUSION—WAS LESS THAN 50°% IT wOULD BE
REASONABLE—AND MORE CONSERVATIVE—TO ASSIGN A FAVORABLE OUTCOME (/.£., AVOIDANCE OF
TRANSFUSION) TO ALL PATIENTS FOR WHOM THE OUTCOME IS UNKNOWN. ANOTHER ALTERNATIVE WOULD
BE TO PROPORTION THE ASSIGNMENTS 50-50. THE MOST CONSERVATIVE APPROACH WOULD BE TO
CONSIDER THE SIX PATIENTS IN THE PLACEBO ARM AS “SUCCESSES"” AND THE TWO PATIENTS IN THE
NEUMEGA® ARM AS “FAILURES" (THE WORST-CASE SCENARIO). BECAUSE OF THE SIZE OF THE STUDY
AND THE IMBALANCE BETWEEN THE ARMS, THE PARTICULAR ASSIGNMENT OF OUTCOME SIGNIFICANTLY
CHANGES THE RESULTS. THE RESULTS OF THESE EXPLORATORY ANALYSES ARE PRESENTED IN THE

=]
THIS DECISION WAS NOT PROSPECTIVELY MADE IN THE STUDY PROTOCOL. HOWEVER, ACCORDING TO THE
STUDY REPORT, THE DECISION WAS MADE AFTER THE STUDY WAS COMPLETED, BUT PRIOR TO UNBLINDING.
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TABLE BELOW. FOR THESE EXPLORATORY ANALYSES, THE PATIENT WHO WAS NOT TRANSFUSED WITH
A PLATELET COUNT 20,000/LL WAS CLASSIFIED AS HAVING BEEN TRANSFUSED.

TABLE N2 30—STupY C94 | 6: OUTCOME ASSIGNMENT FOR [TT ANALYSIS

STUDY ARM
P-VALUE
ASSIGNMENT PLATELET = (FiSHER'S
OF TRANSFUSION PLACEBO NEUMEGA ExacT)
OUTCOME N=37 N=40 c
YES ( %) 14 (35%)
UNKNOWN QUTCOME ASSIGNED & 22 (59% 35% 0.04
AS PLATELET TRANSFUSION (FAILURE) No 15 (41 %) 26 (65%)
o, O,
UNKNOWN OQUTCOMES ASSIGNED HALF AS Yes 1S (S 1% : 13 (32% o.11
Success & HALF As FAILURE No 18 (49%) 27 (68%)
(439 (309
UNKNOWN OUTCOME ASSIGNED AS NO Yes 1S (43%) 12 (30% 0.25
PLATELET TRANSFUSION (SUCCESS) No 21 (57%) " 28 (70%:
©, [}
PLACEBO UNKNOWNS ASSIGNED AS SUCCESS YES 16 (43% 14 (35% o.49
® .
& NEUMEGA™ UNKNOWNS As FAILURE No 21 (57%) 26 (65%)

THE HOMOGENEITY OF THE TREATMENT EFFECT ACROSS CENTERS WAS INVESTIGATED. THERE WERE | 4
INVESTIGATIVE SITES; HOWEVER, AS IN STUDY CO308, PATIENTS WERE NOT UNIFORMLY DISTRIBUTED.
TWO SITES HAD | 3 PATIENTS EACH, ONE SITE HAD NINE PATIENTS, TWO SITES HAD EIGHT PATIENTS
EACH, THREE SITES HAD FIVE PATIENTS EACH, AND ONE SITE HAD THREE PATIENTS. THE REMAINING
FIVE SITES ENROLLED ONE OR TWO PATIENTS EACH—AND ONLY ONE OF THESE SITES HAD A PATIENT
IN EACH STUDY ARM. IN GENERAL, THE NUMBER OF PATIENTS RANDOMIZED TO EACH TREATMENT ARM
WAS WELL-BALANCED IN EACH OF THE SITES. OF THE SITES WITH AT LEAST FIVE ENROLLED PATIENTS,
ONE SITE SHOWED AN APPRECIABLE TREATMENT EFFECT.®® THE EFFECT IN THE OTHER SITES WAS
MARGINAL; HOWEVER, HERE WAS NO SITE AT WHICH THE PLACEBO PATIENTS FARED BETTER THAN THE
NEUMEGA® PATIENTS WITH RESPECT TO THE PRIMARY ENDPOINT. A TEST OF HOMOGENEITY OF
TREATMENT EFFECT ACROSS THE CENTERS WAS PERFORMED USING ST7ATXACT. THE P-VALUE WAS
O.77. WHICH DID NOT SUPPORT THE LACK OF HOMOGENEITY ACROSS CENTERS'C SUGGESTING THAT
THE TREATMENT EFFECT WAS RELATIVELY HOMOGENEOUS..

PATIENTS WERE STRATIFIED AT RANDOMIZATION BY WHETHER OF NOT THEY HAD RECEIVED PREVIOUS
CHEMOTHERAPY. ALTHOUGH THE NUMBER OF PATIENTS IN THE PRIOR CHEMOTHERAPY SUBGROUP WAS
SMALL, THERE APPEARED TO BE A DIFFERENCE IN PLATELET TRANSFUSION BETWEEN THE PLACEBO
ARM AND THE NEUMEGA® ARM. ONE OF TEN PATIENTS IN THE PLACEBO ARM (| O%) AVOIDED PLATELET
TRANSFUSION VS SEVEN OF | 3 PATIENTS (54%) IN THE NEUMEGA® ARM ( P=0.2 1 BY FISHER'S
ExacT TEST). HOWEVER, THERE WAS LESS DIFFERENCE SEEN BETWEEN THE TWO TREATMENT GROUPS

cc
ONE OF THREE PATIENTS IN THE PLACEBO ARM AVOIDED PLATELET TRANSFUSION VS FOUR OF FOUR PATIENTS

IN THE NEUMEGAO ARM.

[o]s]
IT SHOULD BE NOTED THAT THE METHOD OF THIS ANALYSIS EXCLUDES SIX SITES, CONTRIBUTING | 7 PATIENTS,
BECAUSE OF IZEROS IN THE MARGINS OF TABLES.
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IN THE NO PRIOR CHEMOTHERAPY SUBPOPULATION. FOURTEEN OF 27 PATIENTS (52%) IN THE
PLACEBO ARM AVOIDED PLATELET TRANSFUSION VS | © OF 27 PATIENTS (70%) IN THE NEUMEGA®
ARM (P=0.77 BY FISHER'S ExacT TEST). ALTHOUGH THERE APPEARED TO BE A TREATMENT
INTERACTION BY PRIOR CHEMOTHERAPY, A TEST FOR TREATMENT INTERACTION USING ZELEN'S
STATISTIC (STATXACT GAVE A P-VALUE OF O.27. THESE ANALYSES ARE SUMMARIZED IN THE TABLE
BELOW.

TABLE N2 3| —STuDY C94 | 6: QUTCOME BY PRIOR CHEMOTHERAPY (ITT ANALYSIS)

PRIOR PLATELET STUDY ARM
CHEMOTHERAPY TRANSFUSION ® P-VALUE
: PLACEBO NEUMEGA
YES 9 (33%) 7 (26%%)
No No 14 (52%) | 19 (70%) 0.77
(N=54) ’
NoT EvaLuaBLE 4 (1 5%) I (4%)
YES 7 (70%) S (38%)
YES No L (10%) | 7 (54%) o.21
(N=23)
NOT EVALUABLE 2 (20%:) 1 (8%)

SECONDARY ENDPOINTS INCLUDED THE TIME TO PLATELET RECOVERY AND THE NUMBER OF PLATELET
AND RBC TRANSFUSIONS. LESS THAN HALF OF THE PATIENTS HAD PLATELET COUNTS <20,000/L,
AND THE MEDIAN TIME TO PLATELET COUNT 220,000/UL was O DAYS IN BOTH ARMS OF BOTH
CYCLES. THERE WERE NO STATISTICALLY SIGNIFICANT DIFFERENCES IN THE NUMBER OF EITHER
PLATELET OR RBC TRANSFUSIONS BETWEEN THE TWO ARMS. THESE DATA ARE TABULATED BELOW.
HOWEVER, BECAUSE OF THE DIFFERENTIAL DROPOUT FROM CYCLE | TO CYCLE 2 (FOUR OF EIGHT
PATIENTS (509%) IN THE NEUMEGA® ARM WHO WERE TRANSFUSED IN CYCLE | DROPPED OUT,
WHEREAS SIX OF 27 PATIENTS IN THE PLACEBO ARM PATIENTS (22%) WHO WERE NOT TRANSFUSED
IN CYCLE | DROPPED OUT) VALID COMPARISONS OF THE TWO ARMS CANNOT BE MADE FOR CYCLE 2.

TABLE N? 32—STuDY CO4 | 6: PLATELET TRANSFUSIONS

STUDY CYCLE & ARM
F
NUMBER O StupY CYCLE | STupY CyCcLE 2
TRANSFUSION
EVENTS PLACEBO NEUMEGA® PLACEBO NeumeEGA®
N=37 N=40 N=30 N=34
PLATELET TRANSFUSIONS: MEDIAN (@] (e} O (o]
MEAN 0.4 0.3 1.5 0.3
RANGE O-6 0O-4 O-11 0-3
RBC TRANSFUSIONS: MEDIAN O (o] o 1.0
MEAN 0.3 0.5 0.6 0.7




STUDY RESULTS—SAFETY

ALL 77 PATIENTS RANDOMIZED RECEIVED AT LEAST ONE DOSE OF STUDY DRUG AND WERE EVALUABLE
FOR THE SAFETY ANALYSIS. THE NUMBER OF PATIENTS REPORTING ADVERSE EVENTS WAS SIMILAR IN
CYCLES | AND 2 AND THE DATA FROM BOTH CYCLES WERE COMBINED FOR ANALYSIS. TREATMENT WITH
NEUMEGA® WAS GENERALLY WELL-TOLERATED. FOUR ADVERSE EVENTS WERE ASSOCIATED WITH
NEUMEGA® (P < O.05 BY FISHER'S EXaAcT TEST) DURING CYCLES | AND 2: EDEMA, DYSPNEA,
PLEURAL EFFUSION, AND CONJUNCTIVAL INJECTION. THE INCIDENCE AND SEVERITY OF THESE SIDE

EFFECTS IS GIVEN BELOW;

TABLE N2 33—STuDpY CO4 | 6: ADVERSE EVENTS IN CycLEs | & 2

STUDY ARM
ADVERSE PLaceBo (N=37) Neumeca® (N=40)
EVENT
ToTaL GRADE 23 ToTAaL GRADE 23

EDEMA S (1 4%) (o) 25 (62%) 3 (8%)
DysPNEA 7 (19%) (o] 19 (48%) g (] 0O%)
CONJUNCTIVAL INJECTION (o] o 10 (25%) o
PLEURAL EFFUSION (o] o 7 (18%

THE INCIDENCE OF EDEMA WAS SIMILAR TO THAT REPORTED IN STUDY C9206 (77%), THE PHASE |
TRIAL IN ADULTS. AS IN THAT STUDY, MOST (92%) WERE MILD TO MODERATE. SIX OF THE PATIENTS
WITH DYSPNEA IN THE NEUMEGA® ARM ALSO HAD PLEURAL EFFUSIONS. ALL PLEURAL EFFUSIONS
OCCURRED IN PATIENTS WITH STAGE |V DISEASE. ONE OF THE PATIENTS WITH PLEURAL EFFUSION DIED
SUDDENLY OF A CARDIOPULMONARY ARREST ON DAY 6 OF NEUMEGA®. THE CONJUNCTIVAL INJECTION
REPORTED IN THE PATIENTS RECEIVING NEUMEGA® WAS A REDNESS NOT ASSOCIATED WITH TEARING
OR ITCHING. OTHER ADVERSE EVENTS POSSIBLY ASSOCIATED WITH NEUMEGA® (P<O. I, BUT
P>0.05) WERE ALLERGIC REACTION, DEHYDRATION, EXFOLIATIVE DERMATITIS, FLU SYNDROME,
INCREASED COUGH, LEFT HEART FAILURE, ORAL MONILIASIS, SINUSITIS, AND SKIN DISCOLORATION. IN
CONTRADISTINCTION TO STUDY CO308, ANEMIA, ANOREXIA, ATRIAL ARRHYTHMIAS, FEVER, HEADACHE,
PALPITATIONS, AND TACHYCARDIA WERE NOT ASSOCIATED WITH NEUMEGA® IN STUDY C94 1 6.5

FOURTEEN PATIENTS DROPPED OUT OF THE STUDY BECAUSE OF AN ADVERSE EVENT:! FIVE IN THE
PLACEBO ARM AND NINE IN THE NEUMEGA® ARM. ONE PATIENT IN EACH ARM DISCONTINUED BECAUSE
OF ATRIAL FIBRILLATION/FLUTTER. BOTH WERE JUDGED TO BE “POSSIBLY" RELATED TO STUDY DRUG.
ONE PATIENT IN THE PLACEBO ARM DISCONTINUED BECAUSE OF A SKIN REACTION JUDGED TO BE
“DEFINITELY" RELATED TO STUDY DRUG. ANOTHER PATIENT IN THE PLACEBO ARM DROPPED OUT
BECAUSE OF FACIAL FLUSHING JUDGED TO BE "POSSIBLY" RELATED. ONE PATIENT IN THE NEUMEGA®
ARM DISCONTINUED BECAUSE OF TWO ADVERSE EVENTS (EDEMA, JUDGED TO BE “PROBABLY"
RELATED. AND ARTHRALGIAS, CONSIDERED TO BE "POSSIBLY" RELATED). ANOTHER PATIENT IN THE
NEUMEGA@ ARM DROPPED OUT BECAUSE OF PAPILLEDEMA, JUDGED TO BE “DEFINITELY" RELATED TO

E€E
IT SHOULD BE REMEMBERED THAT PATIENTS WITH A PRIOR HISTORY OF ATRIAL ARRHYTHMIAS OR CONDITIONS
KNOWN TO INCREASE THE RISK OF ATRIAL ARRHYTHMIAS WERE EXCLUDED FROM THIS STUDY.
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STUDY DRUG. ALL OTHER AES RESULTING IN DISCONTINUATION WERE JUDGED TO BE NOT RELATED
FF
OR OF UNKNOWN RELATIONSHIP TO STUDY DRUG.

AS IN STUDY CO308, HGB CONCENTRATIONS DROPPED IN BOTH STUDY ARMS. THE DROPS WERE OF
SIMILAR MAGNITUDE FROM BASELINE, AND AGAIN OCCURRED EARLIER IN THE NEUMEGA® ARM. IN THE
PLACEBO ARM THE DROP FROM BASELINE WAS | 6% IN CYCLE | AND | 2% IN CYCLE 2. IN THE
NEUMEGA® ARM THE DROP FROM BASELINE WAS | 8% IN CYCLE | AND |1 3% IN CYCLE 2. HOWEVER,
IN CONTRADISTINCTION TO STUDY CS 308, NEITHER ARM COMPLETELY RETURNED TO BASELINE. THE
HGB DATA ARE SUMMARIZED BELOW.

TABLE N2 34—STUDY C94 | 6: MEAN HGB CONCENTRATIONS

MEAN HGB CONCENTRATION (G/DL) ON STUDY DAY
CycLE STUDY
NUMBER ARM o 2 a 7 ia 20 26
PLAcEBO 11.7 il.2 11.7 10.4 9.8 10.3 NA
|
Neumeca® | 11.6 10.9 10.8 9.5 9.8 o.8 10.1
PLACEBO 10.6 10.3 10.5 S.9 9.3 10.0 9.5
®
NEUMEGA . . . S.7

THERE WAS NO EVIDENCE OF AN ADVERSE EFFECT ON NEUTROPHIL RECOVERY—OR AN ADVERSE DRUG
INTERACTION WITH G-CSF. ALL PATIENTS RECOVERED, AND RECOVERY WAS SIMILAR IN BOTH ARMS FOR
THE TWO BLINDED CYCLES. FOR THEIR ANALYSIS, FDA DATED RECOVERY FROM THE INITIATION OF
CHEMOTHERAPY, INSTEAD OF STUDY DRUG. ALSO, MISSING DATA WERE HANDLED SOMEWHAT
DIFFERENTLY. THE DATA ON NEUTROPHIL RECOVERY ARE PRESENTED IN THE TABLE BELOW.

TABLE N2 35—STupY C94 | 6: NEUTROPHIL RECOVERY

DAYs TO ANC 2500/UL
ANALYSIS CycLE | CycLE 2
N PLACEBO N NEUMEGA® N PLACEBO N NEUMEGAS
SPONSOR: MEDIAN 1.0 10.5 10.0 10.5
37 40 30 34
95% ClI 11.0-12.0 9.0-11.0 0o-12.0 O-12.0
FDA: MEDIAN 13.0 12.0 12.5 12.0
MEAN 37 13.0 39 12.3 30 12.6 34 2.4
RANGE 11-20 Oo-16 o117 11-15

FF
THESE WERE RENAL INSUFFICIENCY AND THROAT TIGHTNESS IN THE PLACEBO ARM AND AORTIC STENOSIS,
DECREASED EJUECTION FRACTION, DIARRHEA, DYSPNEA, MUCOSITIS, AND NEUTROPENIC FEVER IN THE NEUMEGA ® ARM.
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FOUR PATIENTS DIED WHILE ON STUDY, AND THREE PATIENTS DIED AFTER COMPLETION OF THE STUDY.
EXCEFT FOR THE PATIENT (DESCRIBED ABOVE) WHO DIED OF A CARDIOPULMONARY ARREST, ALL DIED
OF PROGRESSION AND/OR A COMPLICATION OF THEIR DISEASE.

OVERALL, 5% PATIENTS HAD SOME DEGREE OF EXPOSURE TO NEUMEGA®, INCLUDING THOSE
CROSSED-OVER IN THE OPEN-LABEL CYCLES. CONCLUSIONS REGARDING ANTIBODY FORMATION COULD
NOT BE DRAWN FOR PATIENTS WHO RECEIVED ONLY ONE DOSE OR WHOSE SAMPLING WAS NOT
SUFFICIENT TO PERMIT DETECTION OF AN ANTIBODY RESPONSE. ANTIBODY FORMATION WAS ABLE TO
BE ASSESSED IN 45 OF THE 59 PATIENTS. ALL SAMPLES WERE NEGATIVE IN THE ANTIBODY ELISA.

VI. TRIALS IN THE POST-MYELOABLATIVE CHEMOTHERAPY SETTING

BACKGROUND

OVER | OO PATIENTS HAVE BEEN ENROLLED IN CLINICAL TRIALS OF NEUMEGA®AFTER MYELOABLATIVE
CHEMOTHERAPY. STUDIES C3830 | AND C9O3 1 3 HAVE BEEN COMPLETED, AND THESE TWO TRIALS
WILL BE REVIEWED BRIEFLY. STUDY CO525 HAS JUST BEEN INITIATED, AND DATA ARE AVAILABLE ON
ONLY ONE PATIENT. IT WILL NOT BE REVIEWED. SINCE THE PROPOSED INDICATION FOR NEUMEGA®
DOES NOT INCLUDE TS USE AFTER MYELOABLATIVE CHEMOTHERAPY, THE DATA WERE SUBMITTED
PRIMARILY FOR SAFETY.

STupy CO930 1 —PHasE | /2 TRIAL

STUDY CS30 | “PHASE //2 STUDY OF RECOMBINANT HUMAN INTERLEUKIN | | (NEUMEGA ™ mriL-
! | GROWTH FACTOR) FOLLOWING AUTOLOGOUS BONE MARROW TRANSPLANTATION IN PATIENTS WITH
HIGH-RISK BREAST CANCER" WAS INITIATED IN AUGUST | 993 AND COMPLETED IN SEPTEMBER | 904,
IT WAS AN OPEN-LABEL, NONRANDOMIZED, UNCONTROLLED, SINGLE-CENTER, DOSE-ESCALATING PHASE
I /2 sTUDY. THE PRIMARY OBJECTIVE WAS TO EVALUATE THE SAFETY OF NEUMEGA® IN PATIENTS WITH
HIGH-RISK BREAST CANCER UNDERGOING AUBMT. Doses oF 10, 25, 50, 75, aNnD 1 OO UG/KG/D
SO X28 DAYS WERE TO BE STUDIED IN COHORTS OF THREE PATIENTS. ALL PATIENTS RECEIVED THE
SAME PREPARATIVE CHEMOTHERAPY®® ON DAYS -7, -6, AND -5 WITH BONE MARROW INFUSION,
NEUMEGA@, AND CONCOMITANT G-CSF STARTING ON DAY O. SINCE THERE WAS NO “CycLE O,
ADVERSE REACTION REPORTING WAS CONFOUNDED BY CHEMOTHERAPY.

A TOTAL OF 2| PATIENTS WERE ENROLLED. ONE ADDITIONAL PATIENT WAS STUDIED AT THE 25 UG/KG
DOSE: THREE ADDITIONAL PATIENTS WERE STUDIED AT THE 50 LUG/KG DOSE; AND FIVE PATIENTS WERE
STUDIED AT THE 75 UG/KG DOSE. DOSE ESCALATION WAS NOT CONTINUED BEYOND 75 [IG/KG DUE
TO THEZ INCIDENCE AND SEVERITY OF SIGNIFICANT CARDIOVASCULAR OR PULMONARY ADVERSE EVENTS.
SIX PATIENTS DROPPED OUT OF THE STUDY: ONE WITHDREW CONSENT AND FIVE DUE TO AN ADVERSE
EVENT (AE). THE ONE PATIENT WHO WITHDREW CONSENT DID SO AFTER RECEIVING TWO DOSES OF
NEUMEGAT. THIS PATIENT WAS EXPERIENCING MULTIPLE ADVERSE EVENTS (ESOPHAGITIS, MUCOSITIS,
DYSPHAGIA, ETC). NONE OF WHICH WERE JUDGED TO BE RELATED TO NEUMEGAT. THE ADVERSE
EVENTS LEADING TO DISCONTINUATION FROM THE STUDY, AND THE INVESTIGATOR'S JUDGEMENT OF
CAUSALITY, ARE SUMMARIZED ON THE FOLLOWING PAGE.

®° CPA 2 G/M? IV: BCNU 1 50 mMG/M2 IV: & THIOTEPA 240 Ma/MZ IV,
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TABLE N2 36—STUDY C930 | : ADVERSE EVENTS LEADING TO DISCONTINUATION

PATIENT Dose ADVERSE EVENT RESULTING IN CAUSALITY AS
Ne (LUG/KG/D) STUDY DRUG DISCONTINUATION JUDGED BY PI
oel 50 ATRIAL FIBRILLATION PROBABLY RELATED
otz 75 EpEMA, CONGESTIVE HEART FAILURE PossiBLY RELATED
Ool4 75 RESPIRATORY FAILURE PossiBLY RELATED

ol6 75 PULMONARY EDEMA UNKNOWN
o8 75 ATRIAL FLUTTER PROBABLY RELATED

MILD TO MODERATE ADVERSE EVENTS WERE REPORTED BY ALL PATIENTS. THE MOST FREQUENTLY
REPORTED ADVERSE EVENTS WERE NEUTROPENIC FEVER (2 | PATIENTS); DIARRHEA (20 PATIENTS);
EDEMA AND STOMATITIS (| © PATIENTS); FEVER, INCREASED COUGH, AND RHINITIS (| 8 PATIENTS);
ASTHENIA AND RASH (| 7 PATIENTS); DYSPNEA (| 6 PATIENTS);, HYPERVOLEMIA ( | 5 PATIENTS); CHILLS
(1 4 PATIENTS): ANOREXIA (| 3 PATIENTS); ABDOMINAL PAIN AND TACHYCARDIA (| | PATIENTS); AND EYE
HEMORRHAGE AND PNEUMONIA (| O PATIENTS).

NINE PATIENTS (43%) EXPERIENCED AT LEAST ONE CARDIOVASCULAR ADVERSE EVENT: SIXTEEN
EVENTS WERE REPORTED IN THE NINE PATIENTS. THE INVESTIGATOR JUDGED EIGHT OF THE | € EVENTS
(50%) TO BE POSSIBLY RELATED TO STUDY DRUG TREATMENT. A COMPLETE LIST OF PATIENTS AND
CARDIAC EVENTS IS TABULATED BELOW.

TABLE N2 37—STupY CO30 | : CARDIAC ADVERSE EVENTS

PATIENT Dose ' CAUSALITY AS
o CARDIAC ADVERSE EVENT
N (LUG/XG/D) JUDGED BY Pl
CONGESTIVE HEART FAILURE (2 EVENTS) UNKNOWN
o086 25
CARDIOMYOPATHY NOT RELATED
ATRIAL FLUTTER NOT RELATED
009 50
CONGESTIVE HEART FAILURE UNKNOWN
oo 50 CONGESTIVE HEART FAILURE NOT RELATED
020 50 CONGESTIVE HEART FAILURE NOT RELATED
o221 SO ATRIAL FIBRILLATION PROBABLY RELATED
ot 75 ATRIAL FIBRILLATION (2 EVENTS) PossiBLY RELATED
ota 75 CONGESTIVE HEART FAILURE PoOssIBLY RELATED
o113 75 ATRIAL FIBRILLATION (2 EVENTS) PossiBsLY RELATED
CONGESTIVE HEART FAILURE NOT RELATED
ol 8 75
ATRIAL FIBRILLATION/FLUTTER (2 EVENTS) PROBABLY RELATED




FIFTEEN OF THE 2 | PATIENTS (7 | %) REPORTED AT LEAST ONE GRADE 23 ADVERSE EVENT. A TOTAL
OF 4| GRADE 23 EVENTS WERE REPORTED IN THE | 5 PATIENTS—24 (58%) OCCURRED AT THE
75 [UG/KG DOSE LEVEL. FIVE OF THESE WERE CARDIOVASCULAR ADVERSE EVENTS. GRADE 23 AEs
OCCURRED AT ALL DOSES STUDIED. THE GRADE 23 AEs REPORTED IN MORE THAN ONE PATIENT
WERE: NEUTROPENIC FEVER (5), CONGESTIVE HEART FAILURE (4), ESOPHAGITIS (3), STOMATITIS (37,
HYPOTENSION (2), HYPERVOLEMIA (2), AND LUNG EDEMA (2). TWENTY-EIGHT OF THE 4 | GRADE 23
AES (68%) WERE JUDGED TO BE NOT RELATED TO STUDY DRUG BY THE INVESTIGATOR. FOUR WERE
JUDGED TO BE AT LEAST POSSIBLY RELATED: THESE WERE PULMONARY EDEMA, CONGESTIVE HEART
FAILURE, AND HYPOTENSION—ALL OF WHICH OCCURRED IN THE SAME PATIENT—AND RESPIRATORY
FAILURE. THE REMAINING NINE WERE JUDGED TO BE OF UNKNOWN RELATIONSHIP: THEY WERE
NEUTROPENIC FEVER (3), CONGESTIVE HEART FAILURE (2), LEFT VENTRICULAR DYSFUNCTION (1),

CYANOSIS (1), AND FLUID OVERLOAD ().

PATIENTS HAD FREQUENT EVALUATIONS OF HEMATOLOGY AND CHEMISTRY PARAMETERS. ALL CHANGES
IN THE HEMATOLOGY PARAMETERS WERE EXPECTED, AND NOT JUDGED ASSOCIATED WITH NEUMEGA®
NO SIGNIFICANT CHANGES IN PT AND PTT WERE OBSERVED, NOR WERE THERE ANY SIGNIFICANT
CHANGES IN MEAN SODIUM, POTASSIUM, CHLORIDE, OR BICARBONATE LEVELS. THERE WERE NO
CLINICALLY SIGNIFICANT CHANGES IN MEAN CREATININE LEVELS. ALBUMIN DECREASED IN ALL DOSING
GROUPS. THE MEAN PERCENT CHANGE IN ALBUMIN FOR ALL DOSES WAS -9.4% X 2.8%. CALCIUM
VALUES DECREASED IN ALL PATIENTS AND AT ALL DOSES STUDIED. FOR ALL DOSES ADMINISTERED, THE
DECREASE IN CALCIUM RANGED FROM -5.8% * | .6% AT 75 UG/KG TO -1 0.5% X 3.2% AT 10O
UG/KG. BY DAY 28 NEARLY ALL PATIENTS HAD RETURNED TO BASELINE LEVELS. IF ADJUSTMENTS FOR
HYPOALBUMINEMIA ARE MADE, THE CONCENTRATIONS OF UNBOUND CALCIUM GENERALLY FELL WITHIN
THE NORMAL RANGE. FIBRINOGEN LEVELS INCREASED AT ALL DOSE LEVELS. FIBRINOGEN LEVELS
INCREASED DURING THE FIRST WEEK, REMAINED ELEVATED, BEGAN TO DECREASE DURING THE THIRD
WEEK OF DOSING, BUT HAD NOT RETURNED TO BASELINE BY DAY 28. CHANGES IN MEAN LEVELS OF
C-REACTIVE PROTEIN WERE ALSO OBSERVED AT ALL DOSES STUDIED. MEAN VALUES OF C-REACTIVE
PROTEIN INCREASED DRAMATICALLY BY DAY |4 OF NEUMEGA® ADMINISTRATION. THE PERCENTAGE
CHANGE FROM BASELINE TO DAY | 4 RANGED FROM ALMOST 2,000% FOR THE 25 LIG/KG DOSE
GROUP TO ALMOST 3,000% FOR THE S50 UG/KG DOSE GROUP. C-REACTIVE PROTEIN REMAINED
ELEVATED AT 28 DAYS OF DOSING. OF THE | 7 PATIENTS FOR WHOM ANTIBODY FORMATION COULD
BE EVALUATED, NONE DEMONSTRATED ANTIBODY FORMATION TO RHIL-1 |.

ONE PATIENT, WHO RECEIVED O DAYS OF NEUMEGA® 75 HG/KG, DIED MORE THAN | 4 DAYS AFTER
DISCONTINUING NEUMEGA®. THIS PATIENT HAD SEPSIS—COMPLICATED BY BILATERAL PNEUMONIA AND
RESPIRATORY FAILURE REOQUIRING MECHANICAL VENTILATION—AND DIED OF MULTIORGAN FAILURE. THE
INVESTIGATOR JUDGED THE PATIENT'S RESPIRATORY FAILURE POSSIBLY RELATED TO STUDY DRUG. ALL
OTHER AES WERE JUDGED TO BE UNRELATED OR OF UNKNOWN RELATIONSHIP TO STUDY DRUG.

STuDY ©3 | 3—PHASE_2 TRIAL IN AUBMT

STUDY ©3 | 3 “PHASE I/ STUDY OF RECOMBINANT HUMAN INTERLEUKIN ELEVEN (NE UMEGA@ RHIL-1
GROWTH FACTOR) AT DOSES OF 25 AND 50 L/G/KG/D VS PLACEBO FOLLOWING AUTOLOGOUS BONE
MARROW TRANSPLANTATION (ABMT) WITH PERIPHERAL BLOOD PROGENITOR SUPPORT IN PATIENTS WITH
HIGH-RISK BREAST CANCER" WAS INITIATED IN MARCH | 994 AND COMPLETED IN FEBRUARY | 996.
IT WAS A SINGLE-CENTER, RANDOMIZED, DOUBLE-BLIND, PLACEBO-CONTROLLED PHASE 2 STUDY OF
PLACEBO AND TWO DOSES OF NEUMEGA® IN WOMEN WITH HIGH-RISK BREAST CANCER WHO WERE
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UNDERGOING HIGH-DOSE CHEMOTHERAPY WITH AUTOLOGOUS BONE MARROW TRANSPLANTATION AND
PERIPHERAL BLOOD PROGENITOR SUPPORT. PATIENTS WITH “...HISTORIES OF ATRIAL FIBRILLATION
OR CONDITIONS KNOWN TO PREDISPOSE TO ATRIAL FIBRILLATION..." WERE EXCLUDED.

ALL PATIENTS RECEIVED THE SAME PREPARATIVE REGIMEN"™" STARTING ON DAY -6 AND CONTINUING
THROUGH DAY -3. ON DAY -2 PATIENTS WERE STRATIFIED BY STAGE OF DISEASE (Il/lll vs IV), AND
RANDOMIZED To: NEUMEGA® 25 HG/KG, NEUMEGA® 50 HG/KG, OR PLACEBO." ON DAYS -1, O, AND
| ALL PATIENTS RECEIVED PERIPHERAL BLOOD PROGENITOR CELLS, EACH INFUSION CONTAINING
Ix10'©C MONONUCLEAR CELLS (MNC). STUDY DRUG AND CONCOMITANT G-CSF WERE STARTED ON DAY
-1. ON DAY | PATIENTS RECEIVED AUTOLOGOUS BONE MARROW, CONTAINING | X1 0°® MNC/KG.

THE PRIMARY STUDY OBJECTIVES WERE TO COMPARE THE ACTIVITY AND SAFETY OF THE TWO DOSES
OF NEUMEGA® WITH PLACEBO IN STIMULATING HEMATOLOGIC RECOVERY. SECONDARY OBJECTIVES
INCLUDED THE MEASUREMENT OF SERUM RHIL-1 1 LEVELS, ANTI-RHIL-| | ANTIBODY PRODUCTION, AND
PLATELET RETICULOCYTES.

A TOTAL OF 80 WOMEN WERE RANDOMIZED: 26 TO PLACEBO, 28 TO Neumeca® 25 HG/KG, AND
26 To NEuMEGA® 50 UG/KG. THEIR DEMOGRAPHIC CHARACTERISTICS ARE SUMMARIZED BELOW.

TABLE N2 38—STupY ©3 | 3: DEMOGRAPHIC CHARACTERISTICS

STUDY ARM
Rvas R TP AP B
N=26 25 UG/KG S0 UG/KG
N=28 N=26

AGE (YEARS): MEAN 44. | 43.0 42.5 43.2

RANGE 31-68 30-55 35-51 30-68
RACE: BLaAcK 4 (1 5%) 2 (7%) S (1 9%) 't (1 4%)
WHITE 22 (85%]) 24 (86%) 21 (81%) 67 (84%)

OTHER o] 2 (7%) (@) 2 (2%)
MENOPAUSAL STATUS: PRE 15 (58%) 1 4 (S50%) 17 (65%) 46 (58%:)
PosT 11 (42%) 14 (50%) 9 (35%) 34 (42%)
DISEASE STAGE: 17l 8 (31%) 11 (39%!) 9 (35%) 28 (35%)
[\ | 8 (69%!) 17 (6 1% | 7 (65%) 52 (65%)
ECOG ScoRE: ] 1 2 (46%) 16 (57%) 1 8 (69%) 46 (58%)
| 14 (54%) 1 2 (43%) 8 (3 1% 34 (42%)

H" CPA 1875 MG/MZ IV & cDDP 55 MG/M2 CIV ON DAYS -6, -5, & -4 & BCNU 600 MG/M2 IV ON Day -3.

1}
AS IN STUDY CO 308, PATIENTS RANDOMIZED TO PLACEBO UNDERWENT A SECOND RANDOMIZATION TO THE TWO
®
VOLUMES OF PLACEBO EQUIVALENT TO THE TWO VOLUMES OF NEUMEGA

43



A TOTAL OF | 8 PATIENTS (2 2%) FAILED TO COMPLETE THE STUDY. THEY WERE EQUALLY DISTRIBUTED
AMONG THE THREE ARMS. FIVE PATIENTS WITHDREW CONSENT PRIOR TO RECEIVING STUDY DRUG, AND
ONE WITHDREW CONSENT AFTER TWO DOSES OF NEUMEGA® 25 HUG/KG. ELEVEN PATIENTS WITHDREW
DUE TO AN ADVERSE EVENT—SIX BECAUSE OF ATRIAL FIBRILLATION/FLUTTER: ONE IN THE PLACEBO
ARM, TWO IN THE 25 UG/KG ARM, AND THREE IN THE 50 HUG/KG ARM. ALL WERE JUDGED TO BE
“POSSIBLY RELATED"” TO THE STUDY DRUG BY THE INVESTIGATOR. TWO PATIENTS WITHDREW BECAUSE
OF VENO-OCCLJSIVE LIVER DISEASE, ONE EACH IN THE PLACEBO AND 25 LG/KG ARMS. OTHER
REASONS FOR WITHDRAWAL WERE MYALGIAS, AN INCREASED ALKALINE PHOSPHATASE, AND AN EPISODE
OF VENTRICULAR PAUSE ON HOLTER MONITOR WHICH OCCURRED PRIOR TO RECEIVING STUDY DRUG
BUT WAS NOT RECOGNIZED UNTIL AFTER STUDY DRUG ADMINISTRATION HAD BEGUN. ONE PATIENT DIED
OF PULMONARY TOXICITY ASSOCIATED WITH HIGH-DOSE CHEMOTHERAPY | 8 DAYS AFTER COMPLETION
OF STUDY DRUG. THE REASONS FOR DISCONTINUATION ARE SUMMARIZED BELOW.

TABLE N2 39—STUupYy 93 | 3: DROPOUTS

STUDY ARM
REASON FOR FAILURE NEUME;AO NEUMEGA®
TO COMPLETE STUDY P:*::ZO 25 Uo/ke | SO Uo/xc
N=28 N=26
WITHDREW CONSENT: BEFORE STUDY 1 2 2
DURING STUDY o] ! o}
ADVERSE EVENT 3 3 S
DiED ! © °
6

SEVENTY-FIVE PATIENTS RECEIVED AT LEAST ONE DOSE OF STUDY DRUG, AND ARE INCLUDED IN THE
SAFETY ANALYSIS. AS IN STUDIES CO308 AND CO4 | 6, EDEMA WAS STATISTICALLY ASSOCIATED WITH
NEUMEGA®. FIVE PATIENTS (20%) iN THE PLACEBO ARM DEVELOPED EDEMA COMPARED WITH | 2
(46%) IN THE 25 UG/KG ARM AND | | (46%) IN THE 50 UG/KG ARM (P=0.04 FOR THE PLACEBO
ARM VERSUS THE COMBINED NEUMEGA® ARMS). AS IN STUDY CO4 | €&, CONJUNCTIVAL BLEEDING WAS
REPORTED MORE FREQUENTLY IN THE NEUMEGA® ARMS. THERE WERE TWO REPORTS IN THE PLACEBO
ARM (8%), FIVE REPORTS IN THE 25 UG/KG ARM (1 9%), AND TEN REPORTS IN THE 50 UG/KG ARM
(P=0.04 FOR THE PLACEBO ARM VERSUS THE COMBINED NEUMEGA® ARMS). NONE OF THE
CONJUNCTIVAL BLEEDING EPISODES IN THE PLACEBO ARM WAS ASSOCIATED WITH SEVERE
THROMBOCYTOPENIA, WHEREAS THREE OF FIVE EPISODES IN THE 25 UG/KG ARM AND EIGHT OF TEN
EPISODES IN THE 50 [UG/KG ARM WERE ASSOCIATED WITH A PLATELET COUNT <20,000/HL.

STATISTICALLY SIGNIFICANT ASSOCIATIONS WERE ALSO FOUND BETWEEN THE 50 LIG/KG ARM AND THE
PLACEBO ARM FOR TACHYCARDIA (P=0.02) AND HYPOTENSION (P=0.02). TACHYCARDIA INCLUDED
ALL ADVERSE EVENT REPORTS OF RAPID HEART RATE. SPECIFIC ARRHYTHMIAS WERE CLASSIFIED AS
SUCH. ATRIAL FIBRILLATION/FLUTTER WAS REPORTED IN TWO PATIENTS (8%) IN THE PLACEBO ARM,
TWO PATIENTS IN THE 25 UG/KG ARM, AND FIVE PATIENTS IN THE 50 UG/KG ARM. OF THE SEVEN
NEUMEGA" PATIENTS WHO HAD ATRIAL ARRHYTHMIAS, FOUR RESULTED IN HOSPITALIZATION AND THREE
WERE DETECTED ONLY BY EKG OR HOLTER MONITORING. TWO OF THESE THREE DID NOT RECEIVE ANY
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ANTIARRHYTHMIC TREATMENT. HOLTER MONITORING WAS PERFORMED ON 43 PATIENTS: | 4 IN THE
PLACEBO ARM, | 5 IN THE 25 UG/KG ARM, AND | 4 IN THE 50 UG/KG ARM. THE MONITORING WAS
USUALLY PERFORMED ON THE FIRST 3 DAYS OF STUDY DRUG ADMINISTRATION AND SUBSEQUENTLY
ON 2 SUBSEOQUENT DAYS AT | WEEK INTERVALS. THE RESULTS WERE ANALYZED BY A CONSULTING
CARDIOLOGIST, WHO FOUND: [|) NO SIGNIFICANT CHANGES IN HEART RATE WERE ASSOCIATED WITH
NEUMEGA®; [2) NO SIGNIFICANT CHANGES IN VENTRICULAR ECTOPY WERE ASSOCIATED WITH
NEUMEGA®; [3] NO SIGNIFICANT PAUSES OR BRADYCARDIA OCCURRED IN ASSOCIATION WITH
NEUMEGA®; AND [4]) INCREASED ATRIAL ECTOPY WAS OBSERVED IN 8 PATIENTS—4 IN THE PLACEBO
ARM, 3 IN THE 25 UG/KG ARM, AND ONE IN THE 50 UG/KG ARM. NO ARRHYTHMIA-RELATED SYMFTOMS
WERE REPORTED DURING THE TIME THE HOLTER MONITOR WAS RECORDING THE ARRHYTHMIAS.

THERE WERE NO CLINICALLY SIGNIFICANT DIFFERENCES AMONG THE ARMS WITH RESPECT TO CLINICAL
CHEMISTRIES, PO, SATURATION, CHEST X-RAYS, OR THYROID FUNCTION STUDIES. THE NUMBER OF
PATIENTS REPORTING GRADE 23 ADVERSE EVENTS—INCLUDING LABORATORY ABNORMALITIES—WAS
SMALL AND EVENLY DISTRIBUTED ACROSS THE ARMS. NO SPECIFIC GRADE 23 AEs WERE
STATISTICALLY ASSOCIATED WITH NEUMEGA® (1.€., P<0.05, BY FISHER'S EXACT TEST).

SIGNIFICANT HEMATOLOGIC TOXICITY FOLLOWING THE MYELOABLATIVE C;r.-iEMOTHERAPY WAS UNIVERSAL.
THERE WAS NO DIFFERENCE IN THE TIME TO NEUTROPHIL RECOVERY, THE TIME TO PLATELET
RECOVERY, OR THE NUMBER OF PLATELET OR RBC TRANSFUSIONS BETWEEN PATIENTS WHO RECEIVED
PLACEBO AND PATIENTS WHO RECEIVED NEUMEGA®. THESE DATA ARE TABULATED BELOW.

TABLE N2 40—STUDY ©3 1 3: HEMATOLOGIC TOXICITY

Stuoy Druc
PARAMETER NEUMEGA® NeumeGa®
PrLaceso
N=25 25 UG/ke 50 UG/ke
N=26 N=24
Dars To ANC 2500/ MEDIAN bl b 11
RANGE 10-31 1O-13 o-14
NuUMBER NOT RECOVERING o} O o}
DAars To PLATELET COUNT 220,000/HL: MEDIAN 1S 14 7
RANGE 12-83 11-47 11-48
NUMBER NOT RECOVERING 3 | o]
PLATELET TRANSFUSIONS/PATIENT: MEDIAN 8 7 o
MEANZXSD 11.4%10.2 8.0x4.6 8.8x3.5
RaNGE 3-46 3-22 4-17
RBC UNITs TRANSFUSED: MEDIAN 2 3 4
MEAN*SD 3.0x2.7 2.9*1.6 3.4*1.6
RANGE o-12 o-6 O-6
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ANTIBODY FORMATION WAS ASSESSED IN 68 PATIENTS WHO HAD RECEIVED MULTIPLE DOSES OF
NEUMEGA® OR PLACEBO AND HAD SAMPLING SUFFICIENT TO DETECT AN ANTIBODY RESPONSE. NONE
WERE FOUND TO HAVE AN ANTIBODY RESPONSE TO THE RHIL-1 | PROTEIN BY ELISA.

Vil. EFFECT OF NEUMEGA® ON TUMOR PROGRESSION
BACKGROUND

IN PRECLINICAL STUDIES, RHIL-1 | PROMOTED THE GROWTH OF SOME CELL LINES DERIVED FROM
TUMORS OF MEGAKARYOBLASTIC ORIGIN. THERE WAS NO OTHER EVIDENCE OF TUMOR STIMULATION.

B RHIL-1 | FAILED TO STIMULATE CLONOGENIC GROWTH OF TUMOR CELLS IN /N VITRO COLONY
FORMING UNIT ASSAYS FROM ANY OF 66 HUMAN TUMOR CULTURES—INCLUDING LUNG,
MELANOMA, OVARY, PROSTATE, STOMACH, BRAIN, AND BREAST TUMORS.

B RHIL-1 | HAD NO EFFECT ON THE PROLIFERATION OF THREE HUMAN MELANOMA CELL LINES
DERIVED FROM PRIMARY LESIONS OR FOUR LINES DERIVED FROM METASTATIC TUMORS.

B RHIL-1 | DID NOT ALTER THE GROWTH IN CULTURE OF HUMAN COLONIC CARCINOMA CELL LINES.

B RHIL-!1 | HAD EITHER NO EFFECT OR MINOR AND INCONSISTENT EFFECTS ON THE GROWTH OF
MYELOMA CELLS.

HOWEVER, BECAUSE NEUMEGA® ACTS AS A HEMATOPOIETIC GROWTH FACTOR, THERE REMAINS A
THEORETICAL POSSIBILITY THAT IT COULD STIMULATE A PATIENT'S UNDERLYING MALIGNANCY.

TUMOR RESPONSE IN THE CONTROLLED TRIALS

THE THREE CONTROLLED TRIALS WERE INITIALLY INTENDED AS PHASE 2 TRIALS FOR A HEMATOPOIETIC
GROWTH FACTOR AND, AS SUCH, WERE NOT OPTIMALLY DESIGNED TO MONITOR TUMOR RESPONSE OR
THE POSSIBILITY OF TUMOR STIMULATION. NOT ALL PATIENTS ENROLLED HAD MEASURABLE DISEASE.
THE SPONSOR CONSIDERED | 94 OF THE 240 PATIENTS WHO RECE!IVED AT LEAST ONE DOSE OF
STUDY DRUG (8 19%) EVALUABLE FOR TUMOR PROGRESSION. THE CRITERIA USED TO DETERMINE
EVALUABILITY WERE NOT GIVEN., THESE DATA ARE SUMMARIZED BELOW.

TABLE N? 4 | —EFFeECT oF NEUMEGA® ON TUMOR PROGRESSION

STUuDY ARM
STuoy PLaceso Neumeca® 25 Hoe/kG NeEumeEGA® 50 HG/KG
2

N NUMBER NUMBER WITH NUMBER NUMBER WITH NUMBER NUMBER WITH
EVALUABLE PROGRESSION EVALUABLE PROGRESSION EVALUABLE PROGRESSION

co308 26 7 (27%) 26 10 (38%) 25 8 (32%:)

Cco313 23 O (O%) 26 2 (8%) 24 ! (4°}o)

Cco416 19 2 (1 1%) — - 25 4 (| 6%)

46



THUS, OVERALL, NINE OF 68 EVALUABLE PATIENTS (| 3%)—0OR 92 TOTAL PATIENTS (| O%)—wWHO
RECEIVED PLACEBO HAD EVIDENCE OF DISEASE PROGRESSION ON STUDY COMPARED WITH 25 OF
| 26 EVALUABLE PATIENTS (20%)—0OR | 48 TOTAL PATIENTS (| 7%)—wWHO RECEIVED NEUMEGA®.
THESE DIFFERENCES WERE NOT STATISTICALLY SIGNIFICANT (P=0.32 AND O. | 3, RESPECTIVELY).

A LONG-TERM FOLLOW-UP REGISTRY WAS INITIATED TO FOLLOW THE COURSE OF PATIENTS TREATED
WITH PLACEBO OR NEUMEGA® IN THE THREE RANDOMIZED, PLACEBO-CONTROLLED CLINICAL STUDIES.
DATA WERE OBTAINED BY SENDING THE INVESTIGATIVE SITES A CASE REPORT FORM TO COMPLETE WITH
INFORMATION ABOUT EACH PATIENT'S CURRENT STATUS. BECAUSE OF THE HETEROGENEITY OF THE
POPULATION STUDIED, PRECISE CRITERIA FOR FOLLOWING PATIENTS FOR DISEASE PROGRESSION WERE
NOT SPECIFIED. NO SPECIFIC TESTS OR SCHEDULE OF FOLLOW-UP WERE REQUIRED. THE REGISTRY
WILL BE UPDATED EVERY 4-6 MONTHS FOR A PERIOD OF 3 YEARS FROM THE DATE OF THE PATIENT'S
FIRST DOSE OF STUDY DRUG.

DATA HAVE BEEN OBTAINED ON 238 OF THE 240 PATIENTS WHO RECEIVED AT LEAST ONE DOSE OF
STUDY DRUG:™ ©2 PATIENTS RANDOMIZED TO RECEIVE PLACEBO AND | 46 PATIENTS RANDOMIZED TO
RECEIVE NEUMEGA®. PLACEBO PATIENTS WHO CROSSED-OVER TO NEUMEG? IN THE OPEN-LABEL
CYCLES WERE ANALYZED ACCORDING TO THEIR RANDOMIZED TREATMENT ASSIGNMENT. KAPLAN-MEIER
CURVES WERE CONSTRUCTED FOR OVERALL AND PROGRESSION-FREE SURVIVAL.

THERE WAS NO STATISTICALLY SIGNIFICANT DIFFERENCE IN EITHER OVERALL OR PROGRESSION-FREE
SURVIVAL BETWEEN PATIENTS WHO RECEIVED PLACEBO AND PATIENTS WHO RECEIVED NEUMEGA® IN
THE THREE RANDOMIZED STUDIES. THE MEDIAN OVERALL SURVIVAL WAS 805 DAYS AND 755 DpAYs,
RESPECTIVELY, AND THE MEDIAN PROGRESSION-FREE SURVIVAL WAS 378 DAYS AND 296 DAYS,
RESPECTIVELY. THESE DATA ARE TABULATED BELOW.

TABLE N2 42—LoNG-TERM SURVIVAL IN ALL RANDOMIZED STUDIES

STuby DRUG
PARAMETER ® P-VALUE
PLaceEBO NEUMEGA (LOG-RANK)
N=92 N= 146
OVERALL SURVIVAL (DAaYs): MEDIAN 805 755
0.44
95% CI 505- 520-1023
PROGRESSION-FREE SURVIVAL (DAYS): MEDIAN 378 296
0.59
95% ClI 255-612 220-482

THE RESULTS ARE SIMILAR FOR A COMPARISON OF PLACEBO AND NEUMEGA® 50 HG/KG IN THE TWO
PIVOTAL TRIALS (CO308 aAND C24 | 6). THE MEDIAN OVERALL SURVIVAL WAS ALSO 805 DAYS AND
755 DAYS, AND THE MEDIAN PROGRESSION-FREE SURVIVAL WAS 355 DAYS AND 426 DAYS,
RESPECTIVELY. THESE DATA ARE TABULATED ON THE FOLLOWING PAGE.

S ®
ONE PATIENT IN STUDY CO308—RANDOMIZED TO NEUMEGA = 25 LIG/KG—AND ONE PATIENT IN STUDY
®
CO4 | 6—RANDOMIZED TO NEUMEGA 50 UG/KG—WERE LOST TO FOLLOW-UP AFTER COMPLETING THEIR RESPECTIVE
STUDIES WITHOUT DISEASE PROGRESSION.
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TABRLE N2 43—LONG-TERM SURVIVAL IN STUDIES C9308 & CS4 |1 6 (COMBINED)

Stuoy DRUG
P-VALUE
PARAMETER PLACEBO NEUMEGA® (LOG-RANK)

N=67 N=68

OVERALL SURVIVAL (DAYS): MEDIAN 805 755
0.67

95% ClI a477- 444-1023

PROGRESSION-FREE SURVIVAL (DAYS): MEDIAN 355 426
0.84

S5% Ci 228-723 235-

vill. SUMMARY
GENERAL

TWO RANDOMIZED, DOUBLE-BLINDED, PLACEBO-CONTROLLED TRIALS—CO 308 AND CO4 | 6—WERE
SUBMITTED TO SUPPORT THE EFFECTIVENESS OF NEUMEGA® IN PREVENTING THE NEED FOR PLATELET
TRANSFUSION. THE TWO STUDIES DIFFERED IN DESIGN: C9308 STUDIED NEUMEGA® FOR SECONDARY
PROPHYLAXIS FOLLOWING A PRIOR EPISODE OF SEVERE THROMBOCYTOPENIA; WHEREAS, C9416
STUDIED NEUMEGAT FOR PRIMARY PROPHYLAXIS STARTING WITH THE FIRST CYCLE OF CHEMOTHERAPY.
THE PRIMARY ENDPOINT FOR BOTH OF THE STUDIES WAS THE NEED FOR PLATELET TRANSFUSION. THE
STUDIES WERE DESIGNED AS PHASE 2 TRIALS AND, AS A RESULT, CONTAINED SOME MINOR DESIGN
DEFICIENCIES. THE PRIMARY ANALYSIS FOR BOTH STUDIES WAS TO BE PERFORMED ON AN “EVALUABLE
SUBGROUP" (ESG), RATHER THAN ON AN INTENT-TO-TREAT ([TT) BASIS, ALTHOUGH THE PROTOCOL DID
STATE AN [TT ANALYSIS WOULD ALSO BE PERFORMED. THE STUDY PROTOCOLS DID NOT PROSPECTIVELY
IDENTIFY HOW PATIENTS WHO FAILED TO COMPLETE THE STUDIES WOULD BE ANALYZED. THESE
DECISIONS WERE MADE, HOWEVER, BEFORE UNBLINDING THE STUDIES. THE STUDIES WERE NOT
DESIGNED TO OBTAIN DATA ON LONG-TERM DISEASE OUTCOME, ALTHOUGH A LONG-TERM FOLLOW-UP
REGISTRY INITIATED AFTER THE STUDIES WERE CLOSED WAS ABLE TO OBTAINED DATA ON | 63 OF THE
| 65 (99%) OF THE PATIENTS WHO RECEIVED STUDY DRUG IN THE TWO TRIALS. THESE DEFICIENCIES
WERE RELATIVELY MINOR, AND OVERALL THE STUDY DESIGN AND CONDUCT WERE EXCELLENT——AND THE
TWO TRIALS WOULD DEFINITELY SATISFY THE STATUTORY REQUIREMENT FOR “ADEQUATE AND WELL-
CONTROLLED STUDIES"” AS DEFINED IN 21 CFR § 314.126.

EFFECTIVENESS

OF THE TWO TRIALS, ONLY CS 308 CONSISTENTLY STATISTICALLY DIFFERENTIATED NEUMEGA® FROM

PLACEBO WITH REGARD TO THE PRIMARY ENDPOINT—A REDUCTION IN THE NEED FOR PLATELET
TRANSFUSION. ACCORDING TO THE SPONSOR'S TT ANALYSIS™ OF ALL PATIENTS RANDOMIZED, 93%
OF THE PATIENTS IN THE PLACEBO ARM REQUIRED AT LEAST ONE PLATELET TRANSFUSION, COMPARED
TO 8 | % OF THE PATIENTS IN THE 25 G/KG ARM AND 62% OF THE PATIENTS IN THE 50 LIG/KG ARM.

. ALTHOUGH THE STUDY PROTOCOLS IDENTIFIED THE ESG ANALYSIS AS THE PRIMARY ANALYSIS AND THE T
ANALYSIS AS A SECONDARY ANALYSIS, THIS WAS IN THE CONTEXT OF THE TRIALS AS PHASE 2 TRIALS. FOR PHASE 3 TRIALS
THE ITT ANALYSIS 1S PREFERRED, AND THE [TT ANALYSIS WILL SERVE AS THE "PRIMARY” ANALYSIS FOR THE PURPOSE OF
THIS DISCUSSION. '
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THE DIFFERENCE BETWEEN PLACEBO AND NEUMEGA® 50 HLUG/KG WAS STATISTICALLY SIGNIFICANT
(P<O.0O 1), WHETHER OR NOT AN ADJUSTMENT WAS MADE FOR MULTIPLICITY. ACCORDING TO THE
SPONSOR'S ESG ANALYSIS, S6% OF THE PATIENTS IN THE PLACEBO ARM REQUIRED AT LEAST ONE
PLATELET TRANSFUSION, COMPARED TO 82% OF THE PATIENTS IN THE 25 UG/KG ARM AND 70% OF
THE PATIENTS IN THE 50 UG/KG ARM. AGAIN, THE DIFFERENCE BETWEEN PLACEBO AND NEUMEGA®
50 UG/KG WAS STATISTICALLY SIGNIFICANT (P<0.05), WHETHER OR NOT AN ADJUSTMENT WAS MADE
FOR MULTIPLICITY. SEVERAL EXPLORATORY ANALYSES WERE PERFORMED BY FDA ON BOTH THE ITT
AND ESG POPULATIONS, RETROSPECTIVELY RECLASSIFYING PATIENTS AND/OR USING ALTERNATIVE
METHODS OF HANDLING MISSING DATA. THESE ANALYSES ALSO STATISTICALLY DIFFERENTIATED PLACEBO
FROM NEUMEGA® 50 JUG/KG, CONSISTENTLY RESULTING IN UNADJUSTED P-VALUES SO.0O5—wWITH THE
EXCEPTION OF ONE ANALYSIS WHICH RESULTED IN A “BORDERLINE"” P-VALUE OF 0.08. THUs, THE
FDA'S EXPLORATORY ANALYSES OF STUDY CO308 wOULD ALSO SUPPORT THE CONCLUSION THAT
A TREATMENT EFFECT WAS DEMONSTRATED.

THE SPONSOR PERFORMED SEVERAL EXPLORATORY SUBSET ANALYSES ON THE ESG POPULATION IN
STUDY CO308. NEITHER AGE NOR SEX HAD A SIGNIFICANT INFLUENCE ON OUTCOME. THE SPONSOR'S
ANALYSES SUGGESTED PATIENTS WITH LESS PRIOR THERAPY OR SHORTER CHEMOTHERAPY REGIMENS
WERE MORE LIKELY TO AVOID PLATELET TRANSFUSION., NONE OF THE EHEMOTHERAPY REGIMENS WAS
USED FREQUENTLY ENOUGH TO ALLOW RELIABLE SUBSET ANALYSES, ALTHOUGH ONLY ONE OF —~30
PATIENTS RECEIVING ONE OF TWO HIGHLY MYELOSUPPRESSIVE REGIMENS—DICEP OR ICE—AVOIDED
PLATELET TRANSFUSION. THIS OBSERVATION SUGGESTED THE TREATMENT EFFECT DEMONSTRATED IN
STUDY CO308 MIGHT BE LIMITED TO LESS HIGHLY MYELOSUPPRESSIVE REGIMENS. FDA PERFORMED
AN EXPLORATORY ANALYSIS USING THE TIME TO ANC 250Q0/LL AS AN INDICATOR OF THE DEGREE OF
MYELOSUPPRESSION. IN PATIENTS WHO RECEIVED A REGIMEN WHICH RESULTED IN A TIME TO ANC
2500/UL OF <10 DAYS, B87% OF THE PATIENTS IN THE PLACEBO ARM REQUIRED AT LEAST ONE
PLATELET TRANSFUSION, COMPARED TO 67% OF THE PATIENTS IN THE 25 UG/KG ARM AND 54% OF
THE PATIENTS IN THE 50 UUG/KG ARM. HOWEVER, IN PATIENTS RECEIVING A REGIMEN RESULTING IN
A TIME TO ANC 2500/UL oF 21 | DAYS, | OO% OF THE PATIENTS IN THE PLACEBO ARM REQUIRED
TRANSFUSION, COMPARED WITH ©3% OF THE PATIENTS IN THE 25 LIG/KG ARM AND 87% OF THE
PATIENTS IN THE 50 LIG/KG ARM. THUS, THE TREATMENT EFFECT APPEARED TO BE LIMITED IN PATIENTS
RECEIVING THE HIGHLY MYELOSUPPRESSIVE REGIMENS (ARBITRARILY DEFINED AS THOSE RESULTING
IN A TIME TO ANC >2500/UL OF 2 | | DAYS). A LIMITED TREATMENT EFFECT IN PATIENTS RECEIVING
HIGHLY MYELOSUPPRESSIVE CHEMOTHERAPY WOULD BE CONSISTENT WITH THE RESULTS OF STUDY
CS3 | 3—THE RANDOMIZED, DOUBLE-BLIND, PLACEBO-CONTROLLED TRIAL OF NEUMEGA® FOLLOWING
MYELOABLATIVE CHEMOTHERAPY—IN WHICH ALL PATIENTS, REGARDLESS OF TREATMENT ASSIGNMENT,
REQUIRED PLATELET TRANSFUSION.

STUDY CO4 | 6 CONSISTED OF TWO BULINDED CYCLES OF CHEMOTHERAPY, AND AN [TT ANALYSIS
REOQUIRED THE ASSIGNMENT OF OUTCOMES FOR PATIENTS WHO DID NOT COMPLETE BOTH CYCLES,
UNLESS AN OUTCOME WAS ALREADY KNOWN—E.G., HAD ALREADY REQUIRED A PLATELET TRANSFUSION
BEFORE DROPPING OUT. THERE WERE EIGHT SUCH PATIENTS, AND THEY WERE MALDISTRIBUTED: SIX
WERE IN THE PLACEBO ARM AND TWO WERE IN THE NEUMEGA® ARM. FOR THEIR ITT ANALYSIS, THE
SPONSOR CONSIDERED THESE EIGHT PATIENTS AS TREATMENT FAILURES—/.E., AS HAVING RECEIVED
PLATELET TRANSFUSION. THIS DECISION WAS NOT MADE PROSPECTIVELY IN THE STUDY PROTOCOL., BUT
WAS MADE PRIOR TO UNBLINDING THE STUDY DATA. ACCORDING TO THE SPONSOR'S [TT ANALYSIS,
58% OF THE PATIENTS IN THE PLACEBO ARM REQUIRED PLATELET TRANSFUSION, COMPARED TO 32%
OF PATIENTS IN THE NEUMEGA® ARM. THIS DIFFERENCE WAS STATISTICALLY SIGNIFICANT (P=0.02).
ACCORDING TO THE SPONSOR'S ESG ANALYSIS, 53% OF THE PATIENTS IN THE PLACEBO ARM WERE
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TRANSFUSED, COMPARED wWiTH 30% IN THE NEUMEGA® ARM. THIS DIFFERENCE DID NOT QUITE REACH
STATISTICAL SIGNIFICANCE (P=0.08).

FOR THEIR MT ANALYSIS, THE SPONSOR UTILIZED THE COMMON PRACTICE OF ASSIGNING THE WORST
POSSIBLE OUTCOME VIS-4-VIS THE PRIMARY ENDPOINT FOR THE EIGHT PATIENTS WITH MISSING DATA,
I.E., AS HAVING RECEIVED A PLATELET TRANSFUSION. HOWEVER, BECAUSE OF THE S:2 IMBALANCE
BETWEEN THE ARMS IN PATIENTS NEEDING OUTCOME ASSIGNMENT, THIS APPROACH INCREASES THE
NUMBER OF “FAILURES” IN THE PLACEBO ARM BY 38% COMPARED TO | 7% FOR THE NEUMEGA®
ARM. FOR THIS REASON, FDA PERFORMED SEVERAL EXPLORATORY [TT ANALYSES, USING DIFFERENT
APPROACHES TO DEAL WITH THE MISSING DATA. THE INCIDENCE OF PLATELET TRANSFUSION IN STUDY
C94 | 6 WAS LOWER THAN PREDICTED, LESS THAN 50% OVERALL. |[F THE UNKNOWN OUTCOMES ARE
PROPORTIONED 50-50O—HALF AS “SUCCESSES"” (/.£., NO TRANSFUSION) AND HALF AS “"FAILURES"
(/.E., TRANSFUSION) THE P-VALUE FOR THE DIFFERENCE BETWEEN THE TWO ARMS INCREASES TO
O. 1 | . IF ALL PATIENTS WITH MISSING DATA ARE CLASSIFIED AS “SUCCESSES" THE P-VALUE BECOMES
0.25. IF THE MOST CONSERVATIVE APPROACH IS USED, CONSIDERING THE SIX PATIENTS IN THE
PLACEBO ARM AS "SUCCESSES" AND THE TWO PATIENTS IN THE NEUMEGA® ARM AS “FAILURES," THE
P-VALUE FOR THE DIFFERENCE FURTHER INCREASES TO O.49. THUS, THE CONCLUSIONS DRAWN
FROM THE [TT ANALYSIS CAN BE GREATLY INFLUENCED BY HOW THE MISSING DATA ARE HANDLED.

THE HOMOGENEITY OF THE TREATMENT EFFECT ACROSS CENTERS WAS INVESTIGATED. IN GENERAL, THE
NUMBER OF PATIENTS RANDOMIZED TO EACH ARM WAS WELL-BALANCED—ALTHOUGH PATIENTS WERE
NOT UNIFORMLY DISTRIBUTED ACROSS THE | 4 INVESTIGATIVE SITES. OF THE SITES WITH AT LEAST FIVE
PATIENTS, ONLY ONE SITE SHOWED AN APPRECIABLE TREATMENT EFFECT, WHILE IN THE OTHER SITES
THE EFFECT WAS BORDERLINE OR EVEN. HOWEVER, THERE WAS NO SITE AT WHICH THE PLACEBO
PATIENTS FARED BETTER THAN THE NEUMEGA® PATIENTS WITH RESPECT TO THE PRIMARY ENDPOINT.

SAFETY

OVER 300 PATIENTS AND 72 NORMAL VOLUNTEERS HAVE RECEIVED NEUMEGA®. FIVE STUDIES HAVE
®
RANDOMIZED 270 PATIENTS OR VOLUNTEERS TO NEUMEGA OR PLACEBO.

NEUMEGA® HAS BEEN FAIRLY WELL TOLERATED IN THE CLINICAL TRIALS. MOST ADVERSE REACTIONS
REPORTED HAVE BEEN GRADE <2. NEUMEGA® HAS NOT BEEN ASSOCIATED WITH MANY OF THE SIDE
EFFECTS TYPICAL OF CYTOKINES—SUCH AS FEVER, CHILLS, MYALGIAS, E7C. THE SIDE EFFECTS WHICH
APPEAR ASSOCIATED WITH NEUMEGA® ARE ANEMIA, ATRIAL ARRHYTHMIAS, CONJUNCTIVAL CHANGES
(CODED AS INJECTION, HEMORRHAGE, OR BLEEDING), DYSPNEA, EDEMA, HEADACHE, PALPITATIONS,
PLEURAL EFFUSION, TACHYCARDIA, AND VASODILATION. MOST (OR ALL) OF THESE MAY HAVE A
COMMON %ﬂOLOGY—FLUID RETENTION DUE TO INCREASED RENAL SODIUM RETENTION SECONDARY TO
NEUMEGA

WHAT APPEARED TO BE A DILUTIONAL ANEMIA WAS NOTED IN BOTH THE PRECLINICAL STUDIES AND THE
INITIAL PHASE | TRIAL, C2206. STUDIES CO3 1 4 AND CO5 | 5 WERE CONDUCTED TO EVALUATE THE
MECHANISM OF THE ANEMIA IN NORMAL VOLUNTEERS. A DOUBLE-ISOTOPE BLOOD VOLUME REVEALED
A MEDIAN INCREASE IN PLASMA VOLUME OF 25% (X 9%) IN SUBJECTS RECEIVING NEUMEGA.®. ALL
SUBJECTS HAD AT LEAST A | O% INCREASE IN PLASMA VOLUME. THE RESULTANT MEDIAN DECREASE
IN HGB was ~ | 5%. HOWEVER, CLINICALLY ANEMIA DID NOT SEEM TO BE A PROBLEM. IN BOTH STUDY
CO308 AND sTUDY C94 | 6 THE PERCENT DECREASE IN HGB FROM BASELINE WAS SIMILAR IN THE

® ®
PLACEBO AND NEUMEGA ™~ ARMS, ALTHOUGH IT OCCURRED SLIGHTLY EARLIER IN THE NEUMEGAQ ARM
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IN BOTH STUDIES. RECOVERY FOLLOWING THE HGB NADIR WAS ALSO SIMILAR IN THE PLACEBO AND

NEUMEGA® ARMS IN BOTH STUDIES. THERE WAS NO DIFFERENCE IN RBC TRANSFUSION REQUIREMENTS
®

BETWEEN THE PATIENTS RECEIVING PLACEBO OR THOSE RECEIVING NEUMEGA® IN THE TWO TRIALS .

IN THE THREE RANDOMIZED TRIALS IN PATIENTS THE FLUID RETENTION INDUCED BY NEUMEGA® WAS
REFLECTED BY THE DEVELOPMENT OF PERIPHERAL EDEMA IN 50-860% OF THE PATIENTS IN THE
NEUMEGA® ARMS (THE INCIDENCE IN THE PLACEBO ARMS WAS | 5-20%). PERIPHERAL EDEMA WAS
NOT SEEN IN THE NORMAL VOLUNTEER STUDIES. MOST OF THE EDEMA WAS GRADE <2, AND EITHER
RESPONDED TO DIURETIC THERAPY OR REOQUIRED NO TREATMENT. FLUID RETENTION ALSO PROBABLY
ACCOUNTED FOR THE OCCURRENCE OF DYSPNEA IN ALMOST HALF OF THE PATIENTS RECEIVING
NEUMEGA® IN EACH OF THE TWO PIVOTAL TRIALS, ALTHOUGH | 9% AND 27% OF THE PLACEBO ARMS
ALSO REPORTED DYSPNEA. DYSPNEA WAS NOT REPORTED IN THE TWO STUDIES IN NORMAL
VOLUNTEERS, AND WAS ACTUALLY LESS COMMON IN THE PATIENTS RECEIVING NEUMEGA® IN sSTUDY
CO3 | 3 THAN IN THE PATIENTS RECEIVING PLACEBO. AGAIN, THE VAST MAJORITY OF CASES WERE
GRADE <2, AND REQUIRED NO MEDICAL MANAGEMENT. APPROXIMATELY ONE-QUARTER WERE TREATED
WITH DIURETICS. THE FLUID RETENTION ALSO PROBABLY CONTRIBUTED TO THE DEVELOPMENT OF
PLEURAL EFFUSIONS IN ABOUT ONE-FIFTH OF THE PATIENTS IN STUDY CO4 | 6. OVER HALF OF THE
PATIENTS REPORTED TO HAVE PLEURAL EFFUSIONS ACTUALLY HAD A WORSENING OF A PRE-EXISTING
EFFUSION. PLEURAL EFFUSIONS WERE NOT REPORTED IN STUDY CO308 OR THE TWO VOLUNTEER
STUDIES, AND THE INCIDENCE WAS SIMILAR IN PATIENTS RECEIVING PLACEBO AND PATIENTS RECEIVING
NEUMEGA® IN STUDY CO3 1 3. A NEUMEGA®-1NDUCED PLEURAL EFFUSION WAS IMPLICATED IN THE
DEATH OF A PATIENT ON STUDY CS41 6.

NEUMEGA® WAS ASSOCIATED WITH ATRIAL ARRHYTHMIAS AND OTHER CARDIAC SYMPTOMATOLOGY IN THE
THREE RANDOMIZED TRIALS. PALPITATIONS AND/OR TACHYCARDIA WERE REPORTED IN UP TO ONE-
QUARTER OF THE PATIENTS. ATRIAL FIBRILLATION AND/OR FLUTTER WERE REPORTED IN | 4% OF THE
PATIENTS RECEIVING NEUMEGA® (AND NO PATIENTS RECEIVING PLACEBO) IN STUDY Co308. ALMosT
ONE-QUARTER OF THE PATIENTS IN STUDY C930 | (THE PHASE | TRIAL OF NEUMEGA® FOLLOWING
MYELOABLATIVE CHEMOTHERAPY) EXPERIENCED ATRIAL ARRHYTHMIAS, AND ALL SUBSEQUENT STUDIES
EXCLUDED PATIENTS WITH HISTORY OF—OR THOUGHT TO BE AT RISK FOR—ATRIAL ARRHYTHMIAS. IN
ADDITION, ROUTINE HOLTER MONITORING WAS INTATED. NO ATRIAL ARRHYTHMIAS WERE REPORTED IN
STUDY C94 | 6; HOWEVER, | 4% OF THE PATIENTS RECEIVING NEUMEGA® (AND 8% OF THE PATIENTS
RECEIVING PLACEBO) EXPERIENCED ATRIAL ARRHYTHMIAS. ABOUT HALF OF THE ATRIAL ARRHYTHMIAS
WERE TREATED—AND ALL RESOLVED WITHOUT COMPLICATION. A RETROSPECTIVE ANALYSIS IDENTIFIED
THE FOLLOWING RISK FACTORS: [ 1] AGE; [2) ALCOHOL USE: [3] HISTORY OF HEART DISEASE: (4]
USE OF CARDIAC MEDICATION; AND (5] PRIOR DOXORUBICIN EXPOSURE. ATRIAL ARRHYTHMIAS WERE
NOT SEEN IN THE NORMAL VOLUNTEER STUDIES.

NEUMEGA® WAS ALSO ASSOCIATED WITH AN UNUSUAL OCULAR TOXICITY, VARIOUSLY REFERRED TO AS
CONJUNCTIVAL INJECTION, HEMORRHAGE, OR BLEEDING. THE CONJUNCTIVAL INJECTION WAS NOT
ASSOCIATED WITH SYMPTOMS OF INFLAMMATION, SUCH AS TEARING, PRURITUS, OR PAIN. IT WAS
USUALLY ASYMPTOMATIC, ALTHOUGH OCCASIONAL PATIENTS HAVE COMPLAINED OF BLURRED VISION,
IT wAS REPORTED IN 70-80% OF THE NORMAL VOLUNTEERS, AND UP TO 25% OF THE PATIENTS,
AND APPARENTLY RESOLVES WITHOUT TREATMENT.

THERE HAVE ALSO BEEN FOUR PATIENTS WHO HAVE EXPERIENCED PAPILLEDEMA: TWO ADULTS IN
STUDY CS4 | 6 AND TWO CHILDREN IN STUDY C9305. BOTH CHILDREN HAD CNS TUMORS. THREE
OF THE FOUR INSTANCES WERE ASYMPTOMATIC.



HEADACHE WAS REPORTED BY ONE-HALF TO TWO-THIRDS OF THE NORMAL VOLUNTEERS—AND ALMOST
ONE-THIRD OF THE PATIENTS IN 5TUDY CS308. HOWEVER, HEADACHE WAS CONSIDERABLY LESS
COMMON AMONG PATIENTS RECEIVING NEUMEGA® THAN PATIENTS RECEIVING PLACEBO IN STUDIES
CO3 13 AND CS416. A POSSIBLE MECHANISM FOR THE HEADACHE IS UNKNOWN. ASTHENIA WAS
REPORTED BY ~— | 5% OF THE NORMAL VOLUNTEERS RECEIVING NEUMEGA® BUT ASTHENIA WAS NOT

A PROBLEM IN THE TRIALS IN PATIENTS.

®
THE NET INCIDENCE (INCIDENCE IN PATIENTS RECEIVING NEUMEGA ™ MINUS THE INCIDENCE IN PATIENTS
RECEIVING PLACEBO) OF THE MAJOR ADVERSE REACTIONS REPORTED IN THE FIVE RANDOMIZED,
PLACEBO-CONTROLLED TRIALS 1S SUMMARIZED IN THE TABLE BELOW.

TABLE N2 44——NET INCIDENCE OF MAJOR ADVERSE REACTIONS IN RANDOMIZED TRIALS

NET INCIDENCE (%NEUMEGA® — %PLACEBO) IN STUDY
:::;::Zi STUDIES IN PATIENTS STuoxE§ IN NORMALS
co308 Co313 CS416 ce314 CSS515
ASTHENIA 4%% -10% 3% | 6% | 3%
ATRIAL ARRHYTHMIAS | 4% &% 2% (o] (@]
CONJUNCTIVAL CHANGES 5% 22% 25% 83% 67%
DysPNEA 2% —8% 29% o] (o]
EDEMA 43% 26% 48¢% (] (@)
FEVER | 8% ~6% 3% o] e}
HEADACHE 24% —26% -12% 66% 41%
PALPITATIONS | 9% 1 2% 5% o] o]
PLEURAL EFFUSION O 2% ! 8% O o
TACHYCARDIA 24% 22% | O% o] —-6%
VASODILATION o} 2% 1 1% 33% 20%

THERE WAS NO EVIDENCE OF AN INTERFERENCE WITH NEUTROPHIL OR ERYTHROID RECOVERY (/.£.,
“LINEAGE STEAL”) OR OF AN ADVERSE DRUG INTERACTION WITH G-CSF. NEUMEGA® HAS NOT BEEN
GIVEN CONCURRENTLY WITH GM-CSF IN EITHER NORMAL VOLUNTEERS OR IN PATIENTS. THE TIME TO
A PLATELET COUNT OF 220,000/UL WAS SIMILAR IN PATIENT RECEIVING NEUMEGA® AND PATIENTS
RECEIVING PLACEBO, AND THERE WAS NO EVIDENCE THAT PLATELETS STIMULATED BY NEUMEGA® WERE
DYSFUNCTIONAL. THERE WAS NO EVIDENCE THAT NEUMEGA® STIMULATED THE UNDERLYING TUMOR.

ACUTE PHASE REACTANTS (FIBRINOGEN, C-REACTIVE PROTEIN) INCREASED DRAMATICALLY IN PATIENTS
RECEIVING NEUMEGA". THE ONE PATIENT WHO RECEIVED NEUMEGA® | OO HG/KG IN sTUDY CO206
EXPERIENCED A THROMBOTIC CVA; HOWEVER, OTHER THAN VENOUS ACCESS THROMBOSES, THERE
WERE NO OTHER MAJOR THROMBOTIC COMPLICATIONS ASSOCIATED WITH NEUMEGA™. NO CLINICALLY
SIGNIFICANT LABORATORY ABNORMALITIES WERE ASSOCIATED WITH NEUMEGA®. ANTIBODY FORMATION
DOES NOT SEEM TO BE A PROBLEM WITH NEUMEGA".
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IX. APPENDIX: ABBREVIATIONS USED IN TEXT

ADP . e e e e e ADENOSINE DIPHOSPHATE
AE o o e e ADVERSE EVENT
AE e ATRIAL FIBRILLATION/FLUTTER
ALT . . e e e e e e ALANINE AMINOTRANSFERASE
AST e e e e e ASPARTATE AMINOTRANSFERASE
AUBMT . . . e e e e e e e AUTOLOGOUS BONE MARROW TRANSPLANTATION
BCNU . . . .. CARMUSTINE [ | ,3-BiS (2-CHLOROETHYL)- | -NITROSOUREA]
BLA o e e e e e e e e e e BioLoGiC LICENSE APPLICATION
CBER . . . e e e e e e e e CENTER FOR BiloLogics EVALUATION & RESEARCH
P o) » )= JE CISPLATIN
CIT . . e e e e e e . CHEMOTHERAPY-INDUCED THROMBOCYTOPENIA
CRF e e e e e CasE REPORT FORM
CPA o e e e e e e e e e e e CYCLOPHOSPHAMIDE
CVA o o e e e e e e e e e e CEREBROVASCULAR ACCIDENT
DT . . o o e e e e e e e e e e Dose-LiMImING ToxicITy
DOX . e e e e e e e e e e e e e e e e e e e e e DoOXORUBICIN
ELISA . o ot e e e e e e e e e e e e e e e e e e ENZYME-LINKED IMMUNOSORBENT ASSAY
FDA o o o ot e e e e e e e e e e e Foob & DRUG ADMINISTRATION
G-CSF . . e e e e e e GRANULOCYTE COLONY-STIMULATING FACTOR
HOT o o e e e e e e e e e e e e e e HEMATOCRIT
HGB . o o e e e e e e e e e e HEMOGLOBIN
T S INTERLEUKIN THREE
71 T O INTERLEUKIN ELEVEN
IND . e e e e e e e e e e e e e e e e e INVESTIGATIONAL NEwW DRUG APPLICATION
o o INTENT-TO-TREAT
IV e e e e e e e INTRAVENOUS
MNC . . . e e e A MONONUCLEAR CELLS
MTD . . e e e e e MAXIMUM-TOLERATED DOSE
MLIC . . e e e e e e e e e e METROPOLITAN LIFE INSURANCE COMPANY
NOS . . o e e e e e e e e e e e e e e e NoT OTHERWISE SPECIFIED
=7 T PHARMACOKINETIC
= PRINCIPAL INVESTIGATOR
= O PROTHROMBIN TIME
=2 5 o PARTIAL THROMBOPLASTIN TIME
RBC . e e e e e e Rep BLoob CeLL
RHIL- DL . e e e e e e e e e e e e RECOMBINANT, HUMAN INTERLEUKIN ELEVEN
[ N I R STANDARD DEVIATION
SO e e e e e e e e e SUBCUTANEOUS
USAN . o e e e e e e e e e e e e e e UNITED STATES ADOPTED NAME
VWE e e e e e e e e e vON WILLEBRAND FACTOR
WHO . e e e e e e e e e e e e e e e WORLD HEALTH ORGANIZATION
WINL o o e e e e e e e WITHIN NORMAL LIMITS
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